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BOUT twelve years ago, not long after the author of this eſlay 
had left the ſchools of medicine, he began to be diſſatisfied witl 
the common theories of reſpiration and the heart's motion ; and as he 
had not met with any writer, who had given, as he thought, a juſt AC- 
count of the vital and other involuntary motions of animals, or derived 
them rightly from their true ſource, he purpoſed ſome time or other to 
write on this ſubject, if not for the public, at leaſt for his own ſatisfac- 
tion. In purſuance of this reſolution, the following eſſay was begun in 
the year 1744, and might have been finiſhed long ago, had not the au- 
thor's time been greatly taken up with more neceſſary buſineſs. In com- 
Poſing it, he has been careful not to indulge his fancy, in wantonly 
framing hypotheſes, but has rather endeavoured to proceed upon the 
ſurer foundations of experiment and obſervation. No doctrine in phi- 
loſophy, which was not built on theſe, has ever been able to ſtand its 
ground for half a century; and the theories of Newton, and ſome few 
others of the more happy philoſophers, have therefore triumphed over 
all objections, becauſe they were founded on nothing elſe but plain 
facts; facts indeed, whoſe exiſtence was perhaps unknown before, and 
whoſe influence is ſo extenſive, that while they are {imple and uniform. 
in themſelves, they ſerve as cauſes for explaining innumerable effects. 
On the other hand, in the hypothetical method of philoſophiſing, cauſes: 
are uſually afligned, which not only cannot be proved to exiſt, but which 
are frequently more intricate and complex than even the effects to be ex- 


plained from them. And indeed, it cannot be expected that unguided. — | 


imagination. . 


„ EE IE 
, lat 


— — — — 8 


[ vi ] . 
imagination ſhould hit upon the truth, ſince nature has ſo cloſely con- 


cealed many of her operations, that they often elude the united efforts 


of genius, induſtry, and experiment. ; 


THERE is one favour which the author would aſk of thoſe who may 


take the trouble to peruſe this performance, viz. that they would de- 


lay paſſing judgment upon any part of it, till they have attentively 


and fairly conſidered the whole; becauſe it is apprehended, that the 


theory of every one of the motions here explained, ſupports and 


frengthens what 18 faid of the reſt, and that, when all are taken toge- 


ther, each receives an additional weight of argument, and appears in 


a ſtronger light. 


EDINBURGH, 
Ocroz. I. 1751. 
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ON THE 


— 


MOTIONS of ANIMALS. 


Inanimum eſt omne quod pulſu agitatur externo ; quod autem eſt ani- 
mal, id motu cietur interiore et ſuo. Nam hæc eſt propria natura 


nimi atque vis ——Quz fit illa vis, et unde fit intelligendum puto. 


Non eſt certe nec cordis, nec ſanguinis, nec cerebri, nec atomorum. 


Cicxxo, Diſput, Tuſcul, lib. 1. 


* 


| The firſt Edition printed in the year 1751, and the 2d in the year 1763. 
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OF THE 


VITAL. and other INVOLUNTARY 


MOTIONS of ANIMALS. 


1 N TR 0 D GE I O N. 


Hrs:0 LOGICAL writers have divided the motions of ani- 
mals into voluntary, involuntary, and mix'd. 


Tre voluntary motions are ſuch as proceed from an immediate 


exertion of the active power of the will. The involuntary and 


mix'd motions (which laſt, though ſubject to the power of the 


will, yet are not ordinarily directed by it) may be aptly enough 


comprehended under the general denomination of sroNTANEOUS; 


ſince they are performed by the ſeveral organs as it were of their 
oven accord, and without any attention of the mind, or conſciouſ- 
neſs of an exertion of its power: ſuch are the motions of the heart, 


organs of reſpiration, ſtomach, inteſtines, &c.; which have been 


alſo diſtinguiſhed by the term AUTOMATIC; though perhaps there 
is an impropriety in the word, as it may ſeem to convey the idea of 


a mere inanimate machine, producing ſuch motions purely by 
virtue of its mechanical conſtruction: a notion of the animal frame, 
which ill agrees with the inertia and other known eee of 
matter. | 

ALTHOUGH we may be at a loſs to explain the nature of that 


ſubſtance in the nerves, by whoſe intervention the mind ſeems to 


act upon the muſcles; and though we may be unacquainted with 


the fubrile ſtructure of thoſe 10 e which this ſubſtance ope- - 


A rates, 


lt 


— — — 


9 
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rates, yet we have no reaſon to doubt that voluntary motion is pro- 
duced by the immediate energy and agency of the mind; mani- 
fold experience convineing us, that though there be required 


certain conditions in the body in order to its performance, it is 


nevertheleſs owing to the will. Nor ought we to be ſurpriſed 


when we meet with theſe kind of difficulties ; for they attend moſt 


of our inquiries and reſearches: Thus, though the laws of motion 
and gravitation be fully underſtood and demonſtrated by philoſo- 


phers; yet the firſt cauſe of motion, the manner in which it is 
communicated to bodies, and the nature of ener itſelf, have ne- 


ver been explained. 
Bor how it comes to paſs that many of our muſcles are brought 


into contraction, not only without the concurrence of the will, but 


in oppoſition to its ſtrongeit efforts, and why moſt of the organs of 


{pontaneous motion are continually agitated with alternate contrac- 


tions and relaxations, of which we are not conſcious, while the 


muſcles of voluntary motion remain at reſt, and are not contracted 
but in conſequence of a determination of the will to that end; are 
queſtions which have occaſioned no ſmall debate among medical 
writers, and about which as yet they are far from being agreed, 
To clear up theſe points, is the principal deſign of this Eflay; and I 


flatter myſelf, that the following account of the vital and other 


involuntary motions of animals, will not leſs recommend itſelf to 


equal judges by its ſimplicity, than by its agreeableneſs to the 
known laws of the animal ceconomy, and the eaſy ſolution it af- 


fords of all the appearances of the human frame with reſpect to 


its involuntary motions. 
NATURE, as far as we can judge from the plan and ſcheme of 


things ſurrounding us, delights in ſimplicity and uniformity, and, 


by general laws applied to particular bodies, produces a vaſt va- 
riety of operations; nor is it improbable that an animal body 1s 


a ſyſtem regulated after the ſame manner. Following the path, 


therefore, which Nature has pointed out in her other and more grand 


operations, I have in this eſſay endeavoured to ſhew, that all the ſpon- 
taneous motions of animals 2 are explicable upon the ſame principle, 


and 


2 
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OTHER INVOLUNTARY MOTIONS. z 


and owing to one general cauſe, How far ſome authors of great 
note have been unſucceſsful in their inquiries into this matter, from 


their neglecting ſo obvious an analogy, and endeavouring to ex- 


plain the vital motions of almoſt every different organ, by a dif- 


ferent theory, is left to the reader to judge. 


As the heart is one of the principal organs of the body. and its 
action immediately neceſſary to life, I ſhall begin with inquiring 
into the cauſe of its alternate contraction and relaxation, and 


whence it happens that theſe motions are performed without the 


mind's ſeeming to have any concern in them, nay in oppoſition to 


the ſtrongeſt efforts of the will. But it will be neceſſary, previouſly, 


to lay down a few pſtulata, as a ground-work upon which to build 
our theory of the involuntary motions of animals in general, and 


of that of the heart 1 in pareicular. 


Principles and facts neceſſary to be premiſed. 


I; CERTAIN power or influence lodged in the brain, ſpinal 
marrow, and nerves, 1s either the immediate cauſe of the 


contraction of the muſcles of animals, or at leaſt neceſſary to it. 


The truth of this appears from the convulſive motions and palſies 


affecting the muſcles, when the medulla cerebri, medulla oblongata 


and ſpinalis, are pricked, or any other ways irritated or com- 
preſſed; as well as from obſerving that animals loſe the power of 


moving their muſcles, as ſoon as the nerve or nerves belonging to 
them are ſtrongly compreſſed, cut through, or otherwiſe deſtroyed. 


Of this many inſtances might be given: But we ſhall content ourſelves 
with mentioning one. When the recurrent nerve on one fide of the 
larynx is cut, the voice becomes ſenſibly weaker ; when both are 
cut, it is entirely and irrecoverably loſt ® i. e. the animal loſes the 


hower 


| ety A 2 
» Edinburgh Medical days, vol, 2, art. 8. 
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power of moving the muſcles which ſerve to increaſe or diminiſh 


the aperture of the glottis; for I preſume it will be now needleſs 
to ſhew that the tying of thoſe nerves can only affect the mee, * 


rendering theſe muſcles paralytic *. 

Ir the brain were not in a manner the fountain of ſenſation and 
motion, and more peculiarly the ſeat of the mind than the other 
viſcera, or members of the body; why ſhould a light inflammation 
of its membranes cauſe madneſs, or a ſmall compreſſion of it pro- 
duce a palſy or apoplexy, while a like inflammation of the ſtomach 


or liver, or a compreſſion or obſtruction of theſe bowels, have no 
ſuch effects? If the nerves were not immediately concerned in 
muſcular motion, why, upon tying or deſtroying them, does the 
member to which they are diſtributed, loſe all power of motion as 


Well 


ln the Comment. Acad. Bonon. vol. 2. part 2. are related by olinelli, the caſes of two 


patients, who, though they had, in the operation for the aneuriſm in the arm, the nerve 
tied with the artery, yet recovered, after about three months, the entire uſe of that mem- 


ber; whence ſome have concluded, that the nerves are not neceſſary to motion or ſenſation. 


But Galen informs us, that as often as a nerve has been quite cut through, the muſcles to 


which it belonged were deprived both of ſenſe and motion f: and many later examples 


might be produced, where the ſame conſequence attended the deſtroying of a nerve. I ſhall 


only mention one, which conſiſts with my own knowledge, J. F. who had the nerve tied 
with the artery in the operation for the aneuriſm eighteen years ago, continues to have a 


numbneſs and feebleneſs of the muſcles of the thumb and forefinger, which are alſo a good 


deal ſhrivel'd. But further, it appears, even from the caſes now mentioned, that the immediate 
| conſequence of a ligature made upon the nerves was a total loſs of motion and ſenſation in 
the parts below ; and this happened notwithſtanding that the blood continued, by two pret- 


ty large arterial branches, to be diſtributed to them; which is ſuch a direct proof of the ne- 


ceſſity of the nerves in order for having motion and ſenſe, as is not to be overturned by that 
circumſtance of the parts recovering afterwards their power of motion, ſince this might 
happen without any inconſiſtency to the former concluſion, and in a way unknown to us. 
In the caſe found by Morgagni among Valſalva's papers, and related in the ſame volume of 
the Comment. Bonon. we are told, that the patient did not recover the full uſe of his arm till 
eight or nine months after the operation for the aneuriſm was performed. When Molinelli 
diſſected this arm thirty years after, he found the nerve not wanting in the Place where the 
ligature had been made, as were the artery and vein, but of a much greater thickneſs than 
uſual, and not unlike a ganglion. From this obſervation, I think we have reaſon to believe, 
that, in Molinelli's two patients above mentioned, the nerve was not deltroyed by the liga- 
ture, but had acquired a greater thicknels in that part, and ſo became, after ſome months, fit 


to perform its functions. 

Upon the whole, the caſes of the operation for the aneuriſm related in the Bolonian Tran. 
actions, though they may perhaps raiſe ſome doubts, will never incline any attentive inquĩ 
rer to reject the received doctrine, of the nerves being neceſſary to motion and ſenſation. 


4 De motu muſculorum, lib, 1. cap 1. 
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well as ſenſation? Becauſe animals have lived with a brain ſo 
diſeaſed, that it is difficult to conceive how it could perform its 
functions, or becauſe monſters which have been born without a 
head, lived ſome ſhort time, and had the power of motion ; to 
conclude, I ſay, from hence, that the brain and nerves in perfect 
animals are not immediately neceſſary to motion and ſentation, is 
as if we were to aſſert, that the heart was not deſigned to propel the 


blood through the body, becauſe there are ſeveral animals of the 


loweſt claſs which have no ſuch organ “, and monſtrous fœtuſes 
have ſometimes wanted it Ti : or becauſe we are told of a rat ſeem- 


7 ingly healthful, "Mough 78 diſſection it was found to have no 


heart T. 

THE reaſoning drawn from a few monſtrous caſes, is not ſuffi- 
cient to overthrow a doctrine founded upon the plaineſt appear- 
ances in perfect animals, and confirmed by numberleſs experiments 


made upon them. The influence therefore of the brain and nerves 
towards producing muſcular motion, is not to be diſproved by a 


few rare inſtances of oſſified, petrified, or otherwiſe morbid brains 
found in animals which ſeemed tolerably healthy, and had the 
motion of all their muſcles ; ſince it is not more unreaſonable to 


ſuppoſe, that the nerves may derive nouriſhment from a porous 


ſpungy oflified brain, than that a tree ſhould ſpring out of a 


ſtone-wall; dry ſtone and lime being not leſs different from moiſt 


earth, than ſuch an offifted brain from one in its natural ſtate ||, 
When the brain 1s wanting, Nature may have other ways of ſup- 


plying the nerves, and of keeping them in ſuch order, as that they 
may be able in ſome ſort to perform their functions. And ſince 


the ſpinal marrow not only depends, for its powers, on the brain 


from which it proceeds, but alſo on a particular ſecretion performed 


by its own : blood-veſſels, 1 we may aer conclude, that the 


| Nerves 
®* Harvey de motu ſang. cap. 17. 

+ Memoires de PAcad. des ſciences 1720. Edit. 8vo. p. * 

4 Van Swieten Comment. in Boerhaav, aphoriſm. vol. 1. p. 256. 2 

|| The brain mentioned by Duverney, in Memoires de PAcad. des ſciences 1903, edit, 8vo, 
P. 318. Ge. was not wholly petrified ; for i its inferior part, from which the nerves take their 
riſe, ſtill retained its medullary form. And the ſame has probably been the caſe of other pe- 
trified or oflified brains, though perhaps not ſo accurately inſpe cted. 
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nerves procceding from the brain and ſpinal marrow are partly 
nouriſhed and kept in a proper ſtate for action, by the fluids con- 
veyed to them, by the ſmall arteries which are diſtributed on their 
ſurrounding membranes. This opinion, is ſupported by thoſe caſes 
of children which have been born without any brain or {ſpinal mar- 


row; for in them the nerves muſt have derived all their nouriſh- 


ment from the blood - veſſels beſtowed on their coats. 

THE immediate cauſe of muſcular contraction, which, from 
what has been ſaid, appears to be lodged in the brain and nerves, I 
chuſe to diſtinguiſh by the terms of the power or influence of the 
nerves; and if, in compliance with cuſtom, I ſhall at any time 
give it the name of animal or vital ſpirits, I defire it may be un- 
derſtood to be without any view of aſcertaining its particular na- 
ture or manner of acting; it being ſufficient for my purpoſe, that 


the exiſtence of ſuch a power is granted in general, though its pe- 


cular nature and properties be unknown. 


2. WHILE the nervous power is immediately neceſſary to muſ- 
cular motion, the arterial blood ſeems to act only in a ſecondary 
or more remote manner. To 
MuscLEs inſtantly become Panne upon tying or deſtroying 
the nerves diſtributed to them“. But when the arteries beſtowed 
upon any muſcles are tied, the action of thoſe muſcles is only 
gradually weakened, and not totally aboliſhed till after a con- 


ſiderable time. Dr Langriſh tied up and cut aſunder both the ca- 


rotid and both the crural arteries of the ſame dog, without deſtroy- 
ing the motion of one muſcle f; and Dr Schwencke aſſures us, 
that, after having tied the crural artery of a dog cloſe by the 


groin, the animal continued to move his leg and foot for a whole 
day ; the ſame experiment he repeated in another animal, and did 


not find that the muſcles of the leg became paralytic till this 


member was almoſt quite dead 4. Tis true indeed, that, by a li- 
gature 


* Kaau Impet. faciens, No. 288. | | 
+ Cronean Lectures on muſcular motion, { 93. 
+ Hæmatalog. p. 8. See alſo Brunner, de pancreat, p. 188. 
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gature made on the aorta, immediately above its diviſion into the 


| Htiges| the hinder limbs of a dog gradually loſt their motion, and 
became quite paralytic after two minutes *: from which it may 


be thought, that, in the experiments of Langriſh and Schwencke, 
the motion of the muſcles continued longer, becauſe they had ſtill 
ſome blood tranſmitted to them by lateral communicating branches, 
from arteries which were not tied. But, on the other hand, it 
ſeems more probable, that a ligature on the aorta renders the 
muſcles of the legs paralytic, by depriving the inferior part of 
the ſpinal marrow, and the nerves proceeding from it, of that blood 
which contributes to nouriſh and keep them in a ſound ſtate [I.]. 
From what has been ſaid, we may fairly conclude, that the ar- 
terial blood ſent to the muſcles is only neceſſary to their motion, 
in ſo far as it ſupplies the veſſels and fibres of the muſcles with 


fluids proper for their nouriſhment, gives them a ſuitable degree 
of warmth, and thus preſerves them in ſuch a ſtate as may render 
them moſt fit to be ated upon by the nervous power. While 
therefore the nouriſhment and growth of the muſcles are owing to 
the motion of the arterial blood through their veſſels, their pawers 
of motion and ſenſation proceed' from the nerves alone. 


3. THE muſcles of living animals are conſtantly endeavouring to 
ſhorten or contract themſelves. Hence ſuch as have antagoniſts 
are always in a ſtate of tenſion; and the ſolitary muſcles, ſuch as 
the ſphincters, and thoſe whoſe antagoniſts are weakened or de- 
ſtroyed, are always contracted, except when this natural contrac- 
tion is overcome by ſome of Power. 


4. THE natural contraction of the muſcles [3.] is owing partly 


to all their veſſels being diſtended with fluids, which 4 and 


ſtretch their fmalleſt fibres. 

As a proof of this, the muſcles of animals that are in full health, 
and abound with proper fluids, contract themſelves more remark- 
ably towards each rtremit when cut acroſs, than the muſcles of 


ſuch 


EKaau Impet, faciens, No. 291. 
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ſuch animals as are in a languiſhing ſtate, and exhauſted of their 
fluids; beſides, that ſoon after death, the muſcles become flaccid, 
and, when cut tranſverſely, contract themſelves but little. 

Bur, farther, the natural contraction of the muſcles is, in a great 
meaſure, to be aſcribed to the influence of the nerves, which is per- 
petually operating upon them, though in a very gentle manner : 
and that to this 1s chiefly owing the conſtant contraction of the 
ſphincters, and the tenſion of ſuch muſcles as are balanced by an- 
tagoniſts, the palſy affecting the ſpincters as ſoon as their nerves 
are compreſſed or deſtroyed, and the conſtant contraction of ſuch 


muſcles whoſe antagoniſts are deprived of the nervous power, evi- 
dently demonſtrate. 


EP 


5. THE natural contraction of the muſcles [3. and A.] ariſing from 
the conſtant and equable action of the nervous power on their 
fibres, and of the diſtending fluids on their veſſels, is very gentle, 


aad without any ſuch remarkable hardneſs or ſwelling of their bel- 


lies, as happens in muſcles which are contracted by an effort of the 

will. And although the ſpincters and thoſe muſcles whoſe anta- 
goniſts are paralytic or hindered from acting, do always remain in 
a ſtate of contraction; yet at any time, by an effort of the will, they 
can be much more ſtrongly contracted. Dr Stuart was therefore 


under ſome miſapprehenſion when he faid, that the mind has no 


manner of power over ſuch muſcles as are deſtitute of antagoniſts ; 


not only that it cannot unbend them, which 1 is allowed by all, but 


alſo that it cannot make them contract more ſtrongly * ; for every 


one mult be ſatisfied, that though the ſpinfter ani is naturally in 


a conſtant ſtate of contraction, yet he can at pleaſure make it con- 
tract more ſtrongly; and though the biceps fl:xor cubiti contracts 


and ſwells upon the arm's being bent by an external force, even 


in ſpite of any effort of the will to the contrary; yet any one, if he 


pleaſes, can make it ſwell more, grow much harder, and contract 


itſelf with vaſtly greater force. 
FROM what has been juſt now advanced, it follows, that it is 
not neceſſary, in order to the mind's acting upon the muſcles, that 


they 


. Diſſertatio de motu muſculari, p. 22. 23. and 77. 
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they ſhould be ſtretched or extended beyond that length to which 


they would naturally reduce themſelves, if not prevented by the 
action of their antagoniſts. 


6. Ab often as the influence of the nerves operates more power- 
fully than uſual on the muſcles, they are excited into {tronger con- 
trations, which are not natural, and therefore may be called vio- 
lent. This extraordinary action of the nervous influence may be 
owing either to the power of the will, or to a ftimulus. 


7. VoLUNTARY contraction is owing to the ſtronger action 
df the nervous influence upon any mulcle, excited by the power 
of the will. 


8, A FRY or any irritating ſubſtance applied to the bare 
muſcles of living animals, immediately produces a contraction in 
them. 

T Is appears from numberleſs experiments and obſervations; 
and is equally true with reſpect to the muſcles of voluntary and in- 

voluntary motion. The muſcles of a living frog, when laid bare 
and pricked with a needle, are ſtrongly convulſed. A ſolution of 
white vitriol no ſooner touches the internal ſurface of the ſtomach, 
than this organ is brought into convulſive contractions. Smoke of 
tobacco or acrid clyſters injected by the anus, bring convulſive 
motions on the great guts. Pricking the inteſtines or heart of a li- 
ving animal, or applying any acrid fluid to them, remarkably in- 
creaſes their contraction. Many other inſtances might be given 
of the effects of fimuli on the muſcles of animals; but theſe may 


ſuffice, as we ſhall have occaſion to treat of this matter more ful- 


ly afterwards. 
WHATEVER ſtretches the fibres of any muſcle fo as to extend 


B them 


* Harvey, treating of the re ſalient, or dn of the chick | in the ſhell; fays, © Vidi 
© ſzpiſlime ab acus, ſtyli, aut digiti contactu, imo vero a calore ant frigore vehementiore ad- 
*© moto, aut cujuſlibet rei moleſtantis occur iu, punctum hoc pulſuum varias permutationes | 
* i&tuſque validiores ac frequentiores edidiſſe. De generatione animal, exercitat. 17. | 


- 
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| them beyond their uſual length, excites them into contraction al- 


moſt in the ſame manner, as if they had been irritated by any 
ſharp inſtrument, or acrid liquor. Thus the motion of the heart 
in pigeons newly dead, is as ſenſibly renewed or increaſed by draw- 
ing aſunder the ſides of the divided thorax, and conſequently ſtretch- 
ing the great veſſels to which the heart is attached, as by pricking 
its fibres with a pin *. In luxations, muſcles, by being over-ſtretch- 
ed, are often convulſed ; and the wefica urinaria and intęſtinum 
ll = rectum are not only excited into convulſive contractions by the a- 
crimory of the urine and feces, but alſo by their bulk and weight 
ſtretching the fibres of theſe hollow muſcles F. | 
BECAUSE the heart and other muſcles of animals, often, con- 


| tinue to move, for ſome time, after they are ſeparated from their 
li bodies, and conſequently after all communication between them 
ik and the brain is cut off, ſome have thought the contraction of ir- L 
| ritated muſcles to be owing, not ſo much to the nervous influence, 2 . 
it as to ſome latent property in their fibres. But, as I have elſe- E 
. where given reaſons for diſſenting from this opinion , I ſhall on- ; : 
i ly obſerve, in this place, that unleſs the motions of irritated muſcles A 
N depended upon the brain and nerves, it would be difficult to con- P 
1 ceive why an irritation of the medulla oblongata or nerves ſhould 4 
1 occaſion more violent convulſions of the muſcles in animals new- $ 
ii ly killed, than an irritation of thoſe muſcles themſelves. # 
9. In proportion as the ffimulus is more or leſs gentle, ſo (ceteris 
paribus) is the contraction of the muſcle to which it is applied. 

; IRE truth of this propoſition, like the former, is not only proved 

b | by experience, but may be deduced from reaſon alone; for if the 

1 irritation is to be conſidered as the cauſe, and the ſubſequent con- 

is traction of the muſcle as the effect; then, in proportion as the 

_ cauſe is increaſed or diminifhed, ſo muſt be its effect. The mo- 

tions occaſioned by ſtretching the fibres of any muſcle will be 

1 | greater 

i} * Vid. infra, sec. iv. No. 16 and 17. | 

iq — +- Vid. ½%½ra, Se. v. 

bl } Phyſiological. Eſſays, edit. 2. — p. 245.— 252. 

| 
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greater or leſs, as the muſcle is more or leſs ſtretched ; unleſs it be 
ſo far extended as quite to loſe its tone, and become paralytic. 
It ought however to be obſerved, that the effects of different Aimu- 


li depend very much upon the peculiar conſtitution of the nerves 


and fibres of the muſcles to which they are applied: And hence it 
is, that what proves a ſtrong fizmulus to the nerves of one part, 
will more weakly affect thoſe of another, and vice verſa. Thus 
warm water or oil, which, when drunk in a large quantity, pro- 
voke vomiting, leſſen the increaſed alternate motion of the ſmall 
veſſels of a part which has been inflamed by the application of 
cantharides, or any other acrid ſubſtance. Cold water, which is 
very agreeable to the nerves of the ſtomach, excites violent cough- 
ing as often as it gets into the windpipe. Light, which by irritating 
the retina occaſions. the contraction of the pupil, does not act, ſen- 
ſibly, as a flimulus on any other part of the body. Although an 
injection prepared with corrofive mercury occaſions conſiderable _ 
pain, when it is introduced into the urethra, yet neither it, nor the 

_ urine excites any convulſive contractions of the muſculi acceleratores 
urine, as the ſemen does, although it is of a ſoft, unctuous nature, 
and poſſeſſed of very little acrimony. And this leads me to obſerve, 
that the motions excited in our muſcles are often not ſo much the 

: conſequence of pain as of a different kind of ſenſation : thus, when 
the ſides, or the ſoles of the feet are tickled, convulſive motions are 
excited in the muſcles of the trunk of the body and legs, which, 
however, do not happen when thoſe parts are pricked with a pin, 
or inflamed by the application of a bliſter or ſinapiſm. Further, 
the ſame organs in different people are ſometimes very differently 
affected by the ſame ſtimuli; thus honey excites vomiting and pur- 
ging in ſome people; and in others, certain Muvia will occaſion an 
aſthmatic fit, or hyſteric faintings with convulſions, I ſhall only 
add, that very hot or corroſive ſubſtances, often excite leſs mo- 
tion in the muſcles, than milder ftimuli, becauſe they either at 
once deſtroy, or greatly impair the moving power of the parts to 
which they are applied; and hence it is, that the heart of a frog ceaſes, 
. As - + - -- --- almoſt 
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almoſt immediately to move, when it is immerſed in bouing water 
or oil of vitriol. ; 


Io. AN irritated muſcle does not remain in a contracted ſtate, al- 
though the ſtimulating cauſe continues to act upon it; but is al- 
ternately contracted and relaxed. 


Thus the flimulus. of an emetic received into the ſtomach does 
not occaſion 1 continued contraction of its muſcular coat; and an 


irritation of the lower extremity of the gullet is followed by al- 


ternate convulſions of the diaphragm. The heart of a frog or ee! 


taken out of the body continues its alternate motions while a needle 


is fixed in it. When the heart, or other muſcular parts of dying 
animals, ceaſe to move, heat will renew their contraction, which 
is regularly alternate, although the fimulus be unvaried : After the 


auricle of a pigeon's heart had ceaſed to move, I made it renew its 


alternate contractions, by filling the thorax with warm water v; 


and after the vibrations of the heart of a frog had begun to 92 


guiſh, they recovered their former vigour and quickneſs, when the : 


heart was expoſed to the heat of a fire. 
WHEN muſcles have been long in action, or too highly ſtrained, 


the member to which they belong is obſerved to be affected with : 


tremor, which often laſts for a conſiderable time; i. e. theſe muſcles 


are agitated with ſmall alternate contractions and relaxations, not- 


withſtanding the ſtimulating cauſe continues preſent with chem, 
IT might perhaps be imagined, that a'muſcle ought to remain 


contracted as long as the ſtimulus or cauſe of its contraction con- 
tinues to act upon it: but the fact we ſee is otherwiſe; and the rea- 
ſon of it ſhall be explained afterwards f. But it muſt be here ob- 
ſerved, that although there are ſcarce any of the muſcles of ani- 
mals whoſe fibres are not affected with alternate contractions and 
relaxations, when they are irritated with the point of a pin, or o- 
ther ſubſtance capable of ſtimulating them, yet, in morbid caſes, 
our muſcles or muſcular organs are frequently affected with a con- 


tinued 


Se g. xiv. No. 15. of this Eſſay. 
+ See below, Sect. x. near the end, 


f * 
WE 


OTHER INVOLUNTARY MOTIONS. 13 


tinued contraction or fixed ſpaſm ; which ſymptom, however, is 
owing either to an irritation of the brain or nerves, or of the 
muſcles themſelves : nay, even in a ſound ſtate, there are a few 
inftances of muſcles which are not alternately relaxed, but remain 
uniformly contracted as long as the ſtimulating cauſe continues to 
act with the ſame degree of force, ſuch as the orbicular muſcle of 
the wvea, the bladder of urine, and ſome others 


II. IRRITATED muſcles are not only agitated with motions 
while the ſtimulating cauſe continues to act upon them, but alſo 
for ſome time after it is removed; although theſe motions become 
gradually weaker, and are repeated more ſlowly. If the irritation 
be great, theſe alternate motions laſt longer, and follow one an- 
other more quickly; if weaker, they are repeated after longer inter- 

vals, and ſooner ceaſe ; if extremely gentle, and the muſcle not very 
: ſenſible, perhaps only a ſingle contraction or two will enſue [9.] 
SOME of the fibres of the platyſma myoides which were diſſected 
off with a tumor, have been obſerved to palpitate like the heart of 
a dying animal for ſome time; and the ſame motions have been 
often obſerved in the muſcles of brute animals, when their fibres 
were irritated after their ſeparation from the body 7. 

THE heart of an animal newly killed is excited into motion by 
blowing upon it, or touching it with the point of a pin; and this 
motion often laſts a great while, although the ſfimulus is not re- 
newed. After the heart of a pigeon had ceaſed to move, its vi- 
brations were not only renewed by drawing aſunder the ſides of 
the divided . but N continued for a ann cine . 


. Taz motions of muſcles from a fimulus are altogether in- 
voluntary. 

Every one muſt be ſenſible of the truth of this Aton, who has 
ever felt any of thoſe ſmall convulſions, or pulſatory contractions, 
which een 9 1 0 indifferent Paras of the body, and which ſeem 


bt to 
* See below Set. x. near the WY 
T Vid. Sect xiv. No. 3. 


+ Sect, xiv. No. 16. and 17. 
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to be owing to ſome irritation of the fibres or membranes of the 
muſcle contracted, either from acrid particles in the fluids irrita- 
ting their ſenſible nerves, or from. too. great a diſtenſion of their 
tender veſſels by the ſtagnation of the circulating fluids. The 
muſcles called acceleratores urine, though at other times entirely un- 
der the power of the will, yet, while the /emen continues to be pour- 
ed into the beginning of the urethra, they are agitated with ſtrong 
convulſive contractions, which we can neither increaſe nor prevent. 
When the tendinous fibres of the obliquus inferior of the eye, or 
of any other of its muſcles, are gently ſtimulated with the point 
of a file, the alternate contractions which enſue are altogether in- 
voluntary, and can neither be accelerated, retarded, augmented, nor 
diminiſhed by the power of the will. The ſame thing is true of 


the motions of the ſtomach and diaphragm, excited by emetics. 
From which it follows, that, 


13. THE power of Aimuli in exciting the muſcles of living ani- 
mals into contraction, is greater than any effort of the will. 
THE truth of this is {till further confirmed by the following 
obſervation. A man aged 25, who, from a palſy of twelve years 
continuance, had loſt all power of motion in his left arm, after 
trying other remedies in vain, at laſt had recourſe to electricity; 
by every ſhock of which the muſcles of this arm were made to con- 
tract; and the member itſelf, which was very much withered, af- 
ter having been electrified for ſome weeks, became ſenſibly. plum- 
per. If then, the voluntary muſcles can, even in a palſied ſtate, be 
excited into contraction by the action of a /{imulus on their fibres, 
it follows, that when this is applied to them in a ſound and more 
ſenſible ſtate, any effort of the will to prevent their contraction 
muſt be vain and impotent. Hence the muſcles of voluntary as 
well as of involuntary motion ceaſe to be under the power of the 
will, while their nerves or ſenſible fibres are irritated by ſrumuli, 
IT may be obſerved here, that although we cannot, by an effort 
of the wall, prevent the motion of any muſcle whoſe fibres or nerves 
_ themſelves are irritated, yet we can, in many caſes, reſtrain the 


action 
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action of certain muſcles, whoſe motions are excited by an irrita- 


tion of a diſtant part, with which they have a particular ſympathy ; 


thus, we can prevent the motions of the muſcles employed in cough- 


ing, and in voiding the urine and feces, when the trachea, bladder, 
and rectum, are only ſlightly ſtimulated ; unleſs theſe parts have 


been rendered much more ſenſible than uſual, by being inflamed, 
or deprived of their mucus. 


14. THERE are three kinds of. contraction obſervable in the 


muſcles of animals, all of them different from each other, viz. na- 


tural [A. and 5. ], voluntary [7.], and involuntary, from fimuli 
8. 9. 10. 11. 12. 13. J. The firſt is gentle, equable, and continued, and 
is owing to the cauſes mentioned No. 4. The ſecond proceeds im- 
mediately from the power of the will, is always ſtronger than the 
former, and may be continued for a longer or ſhorter time, or per- 


formed with more or leſs force, as one pleaſes. The third is ſtrong, 


but, ſuddenly followed by a relaxation, ſeems to be a neceſſary conſe- 
quence of the action of the ſlimulus upon the muſcle, and cannot be 
affected, either as to its force or continuance, by the power of the will. 

THA continued contraction or fixed ſpaſm, with which our 


muſcles are ſometimes affected | 10.] being almoſt always a morbid 
ſymptom, and not the natural or uſual effect of an irritation of 


their fibres, its particular conſideration is of leſs uſe in treating of 
the vital and other involuntary motions of animals m a ſound 
ſtate, 


15. THE natural contraction above explained [ 14.] is what we 


obſerve in the , and in muſcles whoſe antagoniſts are 


paralytic or deſtroyed. 


16. WHILE the ſphinQers of the anus and bladder, and thoſe 
muſcles whoſe antagoniſts are deſtroyed, remain always in a ſtate 
of contraction, and while ſuch muſcles as have antagoniſts are 
kept in equihbrio, or without any motion, except when the will in- 
terpoſes ; the heart, which has no proper antagoniſt, is alternate- 
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ly contracted and dilated, without our being able, by any effort of 


the will, directly to hinder or promote its motions. 


17. THE contraction of the heart is, therefore, not only involun- 
tary, but of a different kind from that of the ſphincters and muſcles 
deprived of antagoniſts ; and ſeems, as to its appearances, to agree 


with the contraction of muſcles from a ſtimulus | 14.]. 


18. THE mand may, by diſuſe, not only loſe its power of mo- 
ving even the voluntary muſcles, except in a particular way, but 


alſo of exciting them into contraction at all, Of the former we 


have an example in the uniform motions of the eyes ; and of the 
latter in the muſcles of the external ear, and of ſuch members as 
have remained long without motion, 


SK T. II. 


1 examination Fo the opinions waf _ of the moſt conf derable authors 
enen the motion of the heart. 


T ſeems to RO, been the prevailing opinion among many of the 
ancient phyſicians, that the motion of the heart was owing to 


a vital principle particularly reſiding in it. Galen thought motion 
as natural to the heart, as reſt to the other muſcles. Des Cartes, 
much leſs verſed in phyſiology than in mathematics, attributed the 


motions of this organ, wholely, to the ebullition of the blood drop- 
ping into its ventricles; and contended, that this fluid was not 
puſhed into the arteries by the muſcular en of the heart, 
but that it forced its way into them by its own exploſive power. 
After Harvey's doctrine of the circulation was fully eſtabliſh- 
ed, the heart was allowed to be a muſcle, and its /y/ftole to be 
analogous to the contraction of other muſcles; the vital ſpirits of 


the nerves were ſuppoſed to flow alternately into its fibres, either 


on account of valves, which by turns admitted and denied them 


a 
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a paſſage ; or becauſe it was thought that the ſpirits could only be 
diſcharged by drops, and not in an equable ſtream, from the ex- 
tremities of ſuch ſubtile tubes as the nerves were conceived to be * 

VaRkI1ovus other hypotheſes were framed to explain the alternate 
motion of the heart; a problem not leſs difficult than curious ! 


Theſe I ſhall paſs over in filence, leaving them to fall by their own 
inſufficiency, or the arguments of others; and content myſelf with 
mentioning the defects of ſome of the later ſyſtems, which, from 


their plauſibility, or the high character of their authors, are in- 
titled to the greateſt regard. 
THE theory of the motion of the heart which has of late years 


met with the moſt favourable reception, is that of the celebrated 


Boerhaave, who deduces the alternate Hole and diaftole of that 
muſcle chiefly from the peculiar circumſtances of the cardiac 
nerves ; for as the greateſt part of thoſe nerves paſſes between the 


auricles and large arteries of the heart, he concluded that they 
muſt be compreſled at the end of every /yfole, when theſe cavities 


and veſſels are greatly diſtended with blood ; whence the motion 


of the ſpirits being intercepted, the heart muſt be rendered para- 


lytic ; but that whenever, upon the ſubſequent contraction of the 


auricles and arteries, this compreſſion ceaſes, and the nerves tranſ- 


mit their fluid as formerly, the heart muſt contract anew Þ. 


THr1s hypocheſis, however ingenious, will appear inſufficient, if 


we attend to the following confiderations, 


1. ALL the cardiac nerves do not paſs between the auricles and 
arteries. Not to mention many ſmaller ones, there are two conſider- 
able branches diſtributed to the muſcular ſubſtance of the heart, 
which neither paſs between the two auricles nor the two arteries ; j 


and therefore cannot be liable to any alternate compreſſion from 


them. 


: 2 8 — Da 


* Borell. de mot. animal, lib. 11, cap. 6. prop. 79. 
＋ laſtitut, med. No, _ 
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2. I believe it will be difficult to perſuade anatomiſts, that the 
nerves (ſuppoſing that they all had their courſe between the auri- 
cles and arteries) could ſuffer any ſuch compreſſion as is here ſup- 
poſed ; coufidering the ſoftneſs of the parts, and the fat upon the 
external coat of the arteries and auricles, which muſt defend them 
in a great meaſure from it: beſides, ſhould we not obſerve other 
muſcles of the body become alternately or conſtantly paralytic, 
whoſe nerves run contiguous to any conſiderable artery, or are com- 
preſſed by any preternatural tumor ? “ Qui fit, obſecro,” ſays the 
illuſtrious Morgagni, © ut nervi intercoſtalis munera ab aſſidua ar- 
* teriz carotidis pulſatione non turbentur, præſertim cum is nervus 
“ non poſſit cedere, ſed communis 1pfi et arteriæ oſſei foraminis 
parietibus allidatur? Qui fieri poſſet, ut in Veneta muliere, quam 
cum amicis diſſecuimus, cum arteriæ ſubcelaviæ ſiniſtræ ſuperiores 
"oy poſticique parietes in aneuriſma expanſi, duos treſve nervos ex 
* 115 qui ab inferioribus cervicis vertebris ad brachium deſcendunt 
« nulla prorſus interpoſita re contingerent; qui fieri, inquam, poſ- 
ſet, ut nulla tamen debilitas, nullus torpor in eo brachio fuerit 
„ animadverſus *?” . ; 

WHy are not all the videos 1 in the a to which the inter- 
coſtal nerves are diſtributed, agitated with alternate contractions an- 
ſwering to thoſe of the diaphragm, fince theſe nerves, by paſſing 
through the fleſhy part of this muſcle, muſt be hable to compreſſion 
every time inſpiration is performed? And why do not many of the 
voluntary muſcles, when ſtrongly contracted, occaſion palſies or ſtu- 
pors of the parts below them, by * upon the nerves to which 
they are contiguous? 


£6 


£c 


2. IT is to be remarked, that a ſlight compreſſion of a nerve is 
not ſufficient to render the muſcle to which it belongs paralyric : 
thus the ulnar nerve muſt be pretty ſtrongly compreſſed againſt a 
hard bone, before the ring and little fingers are deprived of their 
power of motion ; nor does this happen without being attended 
with a diſagreeable ſenſation in theſe parts. 

4. As 


» Morgagni Adverſar, anat., vi- animad, 24. 
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4. As the compreſſion of the ulnar nerve does not immediately 
bring a palſy on the muſcles of the fingers now mentioned, but af- 
ter it has been continued for ſome conſiderable time; ſo when this 
preſſure is removed, the motion of theſe muſcles does not return 
immediately and all at once, but by degrees; and therefore, allowing 
the cardiac nerves to be alternately compreſſed by the auricles and 
arteries, yet the heart ought not to be rendered inſtantly paralytic 


by ſuch compreſſion, nor ſhould it recover its motion as ſoon as 


this compreſſion is removed. But further, 


F. GRANTING that the cardiac nerves ſuffered as great compreſ- 
fion in their paſſage between the auricles and arteries to the heart, 
as the favourers of this opinion could defire; what will follow? an 
effect ſurely different from that which is here contended for; fince 
the immediate conſequence of ſuch compreſhon mult be the ſquee- 


zing forward towards the heart the ſpirits ſuppoſed to be contain- 
ed in that portion of the nerves which is below where the compreſ- 
| ion is made; for if the nerves are ſuppoſed to be hollow tubes 


which convey a fluid to the heart in order to its contraction, the 
firſt and moſt immediate effect of their being compreſſed by the 
dilatation of the auricles and arteries, muſt be a quicker propulſion 
and more copious derivation of the ſpirits into its fibres; i. e. the 


heart ought to be moſt ſtrongly contracted at the time its diaſtole 


is obſerved to begin. And in fact we find, that a ligature made 


on the par vagum is ſo far from making the heart immediately pa- 
ralytic, and preventing its contraction, that it cauſes ſtrong con- 


vulſive motions or palpitations of that organ; although theſe mo- 
tions, indeed, are rather to be aſcribed to the irritation which thoſe 


nerves ſuffer than to any propulſion of the {pirits. (upon to be 
contained in them) towards the heart “. 


6. Turs 8 alternate compreſſion of the cardiac nerves 
cannot account for the motion of the auricles, whoſe Hole happens 
when their nerves ought to be compreſſed, and conſequently when 


C 2 the 


See below, Sect. xiv, No. 26. , 
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the derivation of the ſpirits into them ſhould be intercepted. If it 


be ſaid, that the auricles are ready to contract when the Hole of the 


ventricles begins, but that being weaker muſcles, they muſt wait 


till the Mole is finiſhed * : I anſwer, that, if this were true, the au- 


ricles ſhould become pale and tenſe while the ventricles are con- 


tracted, ſince, when the influence of the nerves acts more ſtrongly 
on any muſcle, it becomes equally hard, whether it be allowed to 
contract, and its extremities to approach each other, or not. But 
further, as an influx of ſpirits into the fibres of any muſcle muſt 
be immediately followed by an endeavour in them to contract, ſo, 


if this be prevented, as ſoon as the ſpirits are again intercepted, their 


influence to produce any contraction will ceaſe. This 1s the caſe 


with ſuch muſcles as are under the power of the will, where any 
ſudden but not continued effort, if it 1s not allowed that inſtant to 
take effect, immediately vaniſhes ; nor is it to be doubted, that the 


ſame thing muſt happen to the auricles of the heart. But, be this 


as it will, it 1s evident, that the alternate motions of the auricles 


cannot be owing to any compreſſion of their nerves; fince it is ac- 


knowledged, by the beſt anatomiſts, that the courſe of theſe nerves 


is ſuch as cannot ſubject them to any alternate preſſure; which is 


alſo true of all the cardiac Nerves in thoſe animals whoſe hearts 
have only one ventricle. 


7. IN dying animals, the right ventricle continues to contract after 


the left ventricle has ceaſed, and the right auricle performs its mo- 


tions for ſome time after its ventricle F. But theſe alternate mo- 
tions of the right ventricle and auricle, cannot ariſe from any com- 
preſſion of their nerves ; ſince, in the firſt caſe, neither the aorta nor 


. the left auricle are dilated with blood at the end of the Hole of the 
right ventricle; and in the latter, the pulmonary artery alſo remains 


empty. In frogs and fiſhes, whoſe heart has but one ventricle and 
one artery going ont from it, the alternate motions of this organ 
are as regular as in men and quadrupedes: and it is well known, 


that 


* Bellin, de motu cord, prop. 2. Keil's anatomy cap. 3. ſect. ir. 
+ Harvey de mot. cord, et ſang, cap. 4. 
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that the hearts of many animals, after being being ſeparated from 
their bodies, continue for ſome time to be alternately contracted and 

relaxed with great regularity, when there can be no alternate com- 
preſſion to intercept the nervous influence at the end of every Hole. 


8. LasTLY, It may well be looked upon as a defect of this theo- 
ry concerning the motion of the heart, that it does not aſſiſt us in 
explaining the ſpontaneous action of other organs in the body, whoſe 
nerves cannot be ſuppoſed liable to an alternate compreſſion. 

SoM have imagined, that, as the intercoſtal nerves paſs through 
the ſame holes of the cranium with the carotid arteries, they muſt, 
therefore, ſuffer ſuch compreſſion from the diaſtole of theſe arteries 
as ſhall render the heart paralytic at the end of every /y/iole. In 
anſwer to which, it may be ſufficient to aſk, why the other muſcles 
and viſcera which receive nerves from the intercoſtals, do not exactly 
correſpond with the heart in their motions; or why the auricles and 
ventricles of the heart are not contracted and relaxed at the ſame time ? 

TRE learned De Gorter, fully aware that the ſuppoſed alternate 
compreſſion of the cardiac nerves afforded no ſatisfactory account 
of the motions of the heart, ſuppoſes that vital or 1nvoluntary mo- 
tion is owing to one and the ſame cauſe, both in the heart and other 
organs of the body: this cauſe he imagines to be ſuch a ſtructure of 
the involuntary muſcles, that, when their fibres are dilated by the 
ſpirits, the ſmall nerves which paſs between them are compreſſed; 
ſo that no ſooner are the fibres inflated, than the ſpirits are inter- 
cepted, and conſequently the mufcle begins to be relaxed; but by 
this relaxation of the muſcular fibres, freeing the nerves from com- 
preſſion, the ſpirits are tranſmitted as formerly, and the muſcle is 
contracted anew. And in this manner he fancies that, as long as 
life remains, the muſcles of involuntary motion mult be alternately 
contracted and relaxed“. But, 5 


1. Brs1Drs, chat this ſtructure of the vital organs is merely 
hypothetical, and nnen by any experiment, or microſcopical 
| obſcrrauon,” 


\ 


P Gorter de motu vitali, ſect. 39. | 


Fer 


22 OFT TRT VITA AND 


obſervation, it may be aſked, why all the vital organs are not con- 


tracted and relaxed at the ſame inſtant ; or at leaſt why the motions 


of ſome are renewed after ſhorter, and of others after longer 1 in- 
tervals ? 


2. Ir ſuch were the ſtructure of the muſcles of ſpontaneous mo- 
tion, that their contraction muſt be immediately followed by their 


relaxation, how comes it, that, by an effort of the will, we can keep 


the diaphragm in its ſtrongeſt ſtate of contraction as long as we 
pleaſe? and why does not the relaxation of this muſcle neceſſarily 
follow its contraction, if its alternate motions depend on a general 
ſtructure, common to it with the heart and inteſtines? 


3. In caſes where the lungs are obſtructed and reſpiration is 
rendered difficult, we find, that, even in time of ſleep, other muſcles 
beſides the common inſpiratory ones are brought into alternate con- 
tractions, in order to raiſe the ribs, and enlarge the cavity of the 
thorax ; whence it appears, that muſcles of the voluntary kind may, 
on certain occaſions, be employed in the performance of the vital 


motions, altho' there be nothing in the ſtructure of theſe muſcles. 


peculiarly fitting them for ſuch alternate motions. 


4. FURTHER, the pu (oben motions are as involuntary, and 
as little perceived by us as thoſe of the heart) is not immediately 
relaxed, after having been contracted by the admiſſion of light into 


the eye, but it remains in the ſame degree of contraction as long as 
the ſame quantity of light 1s tranſmitted to the retina; which could 


not happen, if any ſuch ſtructure really obtained in the muſcles of 


the wvea, as De Gorter ſuppoles in the muſcles of involuntary mo- 
tion. We muſt therefore ſet aſide his theory, not only as a mere 


hypotheſis, but as inſufficient to explain the various appearances of 
ſpontaneous motion. 


SOME ingenious phyſiologiſts have imagined the contraction of 
the heart to be owing to the elaſtic power of its fibres, which, after 
they have been ſtretched by the returning venous —— dilating the 

auricles 
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auricles and ventricles, reſile, like a bent bow, with a conſiderable 
force, But the force with which a ſpring recoils is ever propor- 
tional to the power which bent it; and therefore, ſince the ſides of 
the heart contract with a much greater power than that with which 


they were forced aſunder, the /y/tole of this muſcle cannot ariſe mere- 
ly from the elaſticity of its fibres, but muſt be owing to ſome ad- 


ditional impetus, at that time, communicated to them. 


THis much being premiſed, in order to ſhew the inſufficiency of 
ſome of the moſt plauſible theories that have hitherto appeared 
concerning the heart's motion; we ſhall endeavour, in the following 
ſection, to give ſuch an account of its Hole, as it is hoped will ap- 
pear no leſs ſupported by reaſon and analogy, than founded on ex- 


periment: and obſervation. 


S E d T. I. 
Of 75 Mole of the heart. 


» EFORE we inquire into the cont of the alternate motions of 
the heart, it will be proper briefly | to mention and deſcribe 
three different ſtates of that muſcle, viz. its contraction, relaxation, 


and dilatation; of which the firſt and laſt may be ſaid to be violent, 
and the ſecond only natural to the heart. During its Mole, the 
heart is contracted in all its dimenſions *, and its ſubſtance becomes 


remarkably hard: This ſtate, which ſcarcely laſts one third of the 
time interveening between each contraction, is followed by a gene- 


ral relaxation of the heart, by which this muſcle becomes ſoft and 
flabby, and ſomewhat longer. Bartholine calls this the per:/y/tole 


of 


® It has been diſputed, whether the heart becomes ſhorter or longer in the time of its 
Mole. But, after carefully inſpecting the hearts of frogs and ſeveral other animals, both in 


the body, and when ſeparated from it, I cannot help (notwithſtanding the authority of Win- 


flow on the other ſide) agreeing with Dr Hunauld and others, who affirm, that the heart is 
diminiſhed in length, as well as in breadth, when it begins to comrag. Vid. Hiſtoire de 


Facad. des ſciences 1731, edit. 8 vo, p. 33. Cc. 
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of the heart . It continues a ſhorter time than the Hole, the ven- 
tricles being, inſtantly after their relaxation, filled with the return- 
ing venous blood, and diſtended much beyond their natural capa- 
city, or that which they are obſerved to have in animals newly 


dead, when the fibres of the heart are neither contracted nor dilated 


by any adventitious force, but left intirely to themſelves. The 


diaſtole of the heart "A thus ee its /y Mole — 


enſues. 


SUPPOSING the heart now in its full diaſtole ; let us inquire what 
change has happened to it fince the end of the preceeding /y/tole, 
which may be ſuppoſed capable of bringing it into a new contrac- 
tion, We have already ſhewn, that the nerves of the heart are not, 
at this time, freed from any compreſſion which a little before could 
have rendered it paralytic. And if one ſhould ſuppoſe ſome gene- 
ral ſtructure in the brain, which determines the vital ſpirits through 
its nerves alternately, and as it were in ſucceeding waves, yet this 


would not account for the motions of the heart; fince its alternate 


contractions continue for ſome time after all communication be- 
tween it and the brain has been cut off, Further, as the contractions 
of ſome of the organs of vital motion are performed after ſhorter, 


of others after longer intervals, we muſt ſuppoſe, at the origin of the 


nerves belonging to each organ, a different cauſe alternately deter- 
mining the ſpirits into it. 


DURING the diaſtole of the heart, all its coronary veſſels, which 


were in a great meaſure emptied by the preceding //tole, are filled 


with blood violently puſhed into them by the contraction of the 
aorta: but as the arterial blood is not immediately neceſſary to the 
contraction of a muſcle +, and ſeems only to contribute to it in a 


ſecondary way, this alone will not be thought ſufficient to account 


for the ſucceeding /y/tole of the heart. "Tis true indeed that warm 
water, injected into the arteries of an animal newly dead, excites 


ſome kind of motion in the muſcles to which theſe arteries 


are 
Anatom. p. 37. 397. 378. 
+ Sect, 1. No, 2. of this Eſſay. 
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are diſtributed. But this contraction is ſo weak and ſo unlike 
that of the heart, that from this experiment alone, none can well 
imagine the Hole of the heart to be owing to the arterial 
blood puſhed forcibly through all its veſſels, in the time of its 
diaſtole; eſpecially as we do not obſerve any alternate motion in 
the ſphincters of the anus and bladder, from the blood being more 
ſtrongly impelled through their veſſels, upon every contraction of 
the heart, than during its diaſtole. This matter however is put be- 
| yond diſpute, by the heart's continuing to repeat its contractions» 
not only after the coronary arteries and pulmonary veins are tied, but 
after it is ſeparated from the body. The blood then with which the 
coronary veſſels of the heart are filled during its digſtole, being as 
inſufficient as the ſuppoſed compreſſion of the cardiac nerves to ac- 
count for its ſucceeding ole; it remains to inquire, what influence 
the returning venous blood, with which the ventricles of the heart 
are diſtended during i its digſtole, may have in producing its ſubſe- 
quent Hole. And is it not reaſonable to ſuppoſe, that this fluid re- 
turning by the cave and pulmonary veins, and ruſhing into the ca- 
vities of the heart, with a conſiderable force, muſt, by diſtending 
its fibres, as well as by its motion and attrition upon the ſcabrous 
ſurface and fleſhy pillars of the ventricles, ſo ſtimulate and affect 
the nerves of the heart as to bring it immediately into contrac- 
tion“? 

Tnovœ ſome authors have long figce aſcribed the alternate mo- 
tion of the heart to the irritation of the blood received by turns 
into its cavities ; yet as this cauſe has been little attended to by 
ſeveral of the later writers, and not rightly underſtood by others, we 


ſhall endeavour to aſcertain its influence 10 a variety of argu- 
ments. in 


D . Wo 


© Sea. 1. No 8. 9. Ge. 


I Certumque eſt, veſieulam dictam, ut et cordis auriculam poſtea, (unde oulfatio primum 
incipit), a diſtendente ſanguine, ad oculiriftionia motum irritari. Harvey de generat. animal, 
exercit. 5 1. 

Fibræ cordis, virtute micationis vitalis ſanguinis in ejus venteiculis contenti, per vices ix R- 


TATAE, excitantur ad ſe contrahendas et pulſatione m faciunt, mox IRRLTATIONE remilia re- 
larantur. Gliſſon de ventricul. et inteſtin. cap. 7. p. 170. 


_ 
— ͤ——4I—— —— — 


r — 


—— — 
— 
— 4 


26 Or TNT I LL AND 


WEIL E ſome authors have aſcribed the contraction of the heart 


ſolely to the blood, conſidered as a ſtimulating fluid irritating the 


internal ſarface of its ventricles; others have been unwilling to al- 


low, that the blood acts in any other ſenſe as a ſlimulus upon the: 


heart, than by its weight and impulſive force ſtretching and extend- 
ing the fibres which compoſe its ventricles“ . But the increaſed mo- 
tion of the blood, from the contagion of the ſmall pox, meaſles, Oc. 


from eating or drinking any thing acrid, and the power which acrid. 
or ſtimulating ſubſtances have in reviving the motion of the heart: 
after it is ſeparated from the body, are circumſtances which ſhew, 


that the contraction of the heart is not ſolely owing to its fibres 


being diſtended by the momentum of the blood, but partly to the ir- 
ritation communicated to its internal ſurface by the particles of that 
rid. And the ſenſible diminution of the periſtaltic motion of the 


bo vels, when the cyſtic bile is. hindered from flowing into them, 


makes it evident that the ſtretching of the fibres of the inteſtines, 
by the air and aliment contained in them, is not the ſole cauſe of 
their ſucceeding contraction. On the other hand, the increaſe of 


the motion of the heart from exerciſe; or from any other cauſe, by 
which the blood is returned in greater quantity, and with more 


force; its diminution by bleeding, the motion of the ſtomach, and : 
the expulſion of the urine and, feces Þ; all-theſe particulars, I ſay, 


prove, that even the diſtenſion of hollow muſcles has a remarkable 
influence towards exciting them into action 1. 

FARTHER, that the blood is well fitted to act upon che heart as 
a ſtinulus, in both theſe ways, will appear, if we conſider its com- 
poſition, its heat and inteſtine- motion, that which ſome authors 


have ſuppoſed. it to receive from the air, and the force with which. 


it ruſhes into the cavities. of the heart. 


As to its compoſition. The blood conſiſts of the ſame prin- 
1 with our aliments, and. conſequently abounds with ſalts and! 
oils. The ſalts of the blood. are partly of. the fixed neutral kind, 

and. 


| ® Senac, Traite du cox, lib. 2, cap, 4+ ſect. 4. 
See ſect. 5. below. | 
I See ſe. 1. N 8. above. 
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and partly ſuch as are rendered ſemivolatile by the heat and mo- 


tion to which they are ſubjected; both are apt to irritate the ſen- 
fible nervous parts; for we know that any kind of falt applied to 
the eye gives great uneaſineſs. The oils in the blood are either 
thoſe of animal ſubſtances, the expreſſed oil of vegetables, their at- 


tenuated oil by fermentation, commonly called alcohol, or laſtly the 
acrid oil of aromatics. The two firſt are not acrid, nor fit to act 
as a ſimmulus, unleſs they have been much attenuated by long ex- 


poſition to heat, or by attrition ; the two latter, viz. ardent ſpirits 
and the oil of aromatics, are very apt to irritate the tender fibres of 


living animals. Hence it is that ſpirituous liquors largely drunk, or 


hot ſpices too freely uſed, ſoon raiſe the pulſe, and make the heart 
as it were redouble its contractions. Hence animal food or ſtrong 
liquors, which abound with ſaline and acrid particles, quickens 
the circulation, and increaſes the heat of the body, while milk, 
mild herbs, or cooling fruits, make little alteration in the pulle. 


The blood therefore, as containing ſalts and attenuated acrid oils, 


muſt be well fitted for communicating a gentle ſtimulus to thoſe 
ſenſible nerves which terminate on the internal ſurface of the au- 
ricles and ventricles of the heart. 


Ir it be objected, that the blood diſcovers no acrimony to the 


tongue, nor ſenſibly irritates the eye; it may be ſufficient to anſwer, 


that, though this fluid be ſenſibly ſalt to the taſte, yet I do not a- 
{cribe the whole ſtimulating power to its acrid particles alone; but 
to thoſe in conjunction with other qualities and circumſtances which 
{ ſhall preſently mention. But further, although the blood did not 
diſcover the leaſt degree of acrimony when applied to the nerves of 
the tongue, yet it might be well fitted to act as a fimulus upon o- 
ther nerves of the body, differing from theſe in their conſtitution 
and peculiar ſenſibility. Many poiſons, eſpecially thoſe of the anti- 
monial kind, are almoſt free from any degree of acrimony, as far 
as we can judge by the taſte; yet they ſo ſtrongly and diſagreeably 
affect the nerves of the. ſtomach, as to bring it with the neighbour- 


ing parts into violent convulſions. The roots of the cicula aquatica 
are ſweetiſh, but neither acrid nor diſagreeable; } and cataplaſms of 
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them applied to inflamed or ulcerated parts, occaſion no bad ſymp- 
toms *; yet, when taken into the ſtomach, they ſoon throw the 


whole body into ſuch convulſions as generally end in death. The 


| berries of the rhus myrtifoha Manſpeliaca, though they have nothing 
in their taſte or ſmell to make them be ſuſpected, yet act fo power- 
fully upon the nerves of the ſtomach, that in half an hour they 


bring on epileptic fits, which kill the perſon who has ſwallowed them 


in leſs than 24 hours f. Viper's poiſon affects neither the nerves of 
the tongue nor ſtomach with any diſagreeable ſenſation; yet the 
ſmalleſt drop of it received by a wound into the blood, ſeems not 

only to act as a ferment upon it, but, by its ſtimulating quality, to 
affect the whole nervous and vaſcular ſyſtems. The putrid excre- 
ment which gives no diſturbance to the colon or rectum, till by its 
quantity it overſtretches their fibres, would occaſion ſickneſs and 
vomiting in the ſtomach. Urine, which ſcarce ſtimulates the bladder 


till it begins to diſtend it too much, proves a laxative, when given 


by way of clyſter. Blood received into the ſtomach by a rupture of 


its veſſels, is offenfive to its nerves, but does not affect the nerves of 


the heart or arteries with any difagreeable ſenſation. The changes 
which happen in the body about the time of puberty are generally, 


and not without reaſon, aſcribed to the ſemen which then begins to 
be duly prepared: they do not, however, ſeem to be ſo much owing 


to the reception of the finer parts of that fluid into the blood, as to 
its peculiar action upon the nerves of the tees and vęſiculæ ſeminales ; 
yet the /emen, when applied to the nerves of other parts of the body, 
neither ſenſibly excites titillation, nor produces any remarkable ef- 
a 1 nds mn 
Thus it appears, 4 a variety af examples, chat the nerves of 
different organs in the ſame animals are fo conſtituted as to be very 
differently affected even by the ſame things: So that we cannot ab- 
ſolutely judge, by our taſte or ſmell, how far any liquor may or 
may not be adapted to act as a ſtimulus upon the nerves of a par- 
ticular organ. We may then conclude, that altho' the blood ſcarce 
ſenſibly 


» Wepferi Hiſtoria cicut. aquat. p. 84. 
+ Memoires de V Acad. des en 1739. edit. 8vo, p. = 
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ſenſibly irritates the eyes or tongue, it may nevertheleſs ſo ſtimulate 
the nervous papillæ of the heart as to excite that muſcle into con- 
traction: which will further appear, if we conſider the heat of this 
Fry TOY | 


2. HEAT ſeems to be no more than a quick vibration or motion 


in the ſmaller parts of bodies ; therefore the blood, as it is a warm 
fluid, will have its particles agitated by perpetual vibrations, which. 
muſt be communicated to the nervous papillæ on the internal ſur- 


face of the heart : beſides, as the blood abounds with oily and ſul- 
phureous particles, it will, by its motion and attrition againſt the 


veſſels, acquire vibrations ſtill more remarkable. 


BECAUSE in fiſhes and frogs, whoſe hearts, when ſeparated from 
the body, long retain their moving power, the blood is bur little 
warmer than the water in which they ſwim, it has been ſaid, that 


the ſtimulating quality of the blood cannot be owing to its heat; 
but upon a little reflection we ſhall ſee the fallacy of this concluſion. 


IT will not be denied that a certain degree of heat is neceſſary 


to the continuance of the motion of the heart in thoſe animals whoſe _ 


blood 1s warm; and the ſame thing 1s not leſs true of frogs and 


fiſhes, whoſe blood is not really cold, although it may be ſaid to be 


fo, when compared with that fluid in men and many other animals. 
As a proof of this, not only bats, hedgehogs, and moſt of the in- 


ſect tribe remain, in northern countries, in a torpid ſtate during 
the winter, but the ſame thing happens to frogs and other animals, 
whoſe blood 1s but very little warmer than the air or water which 
ſurrounds them. The motion of the heart, however, even in theſe 
animals, may be renewed at any time, and the circulation of the 


blood and life may be reſtored, by expoſing them to an equal or 


greater heat than that of ſummer ; from which it follows, that a 


certain degree of heat is neceſlary, even in the coldeſt animals, for 


the continuance of the motion of the heart: and as a further proof, 
when the hearts of frogs and fiſhes, after being ſeparated from their 


bodies, begin to move more languidly, we ſhall find them acquiring 
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new vigour by being expoſed to the heat of a fire, or even to the 


fun- beams in a hot day. 
TRE truth is, there is no abſolute cold, but only different degrees 
of heat; and blood whoſe heat does not exceed the fortieth or 


ſiftieth degree in Farenheit's ſcale “, may be as fit to ſtimulate the 


heart in certain animals, as the much hotter blood of men and 
quadrupedes may be to continue the motion of that organ in them. 


And indeed, the remarkable effect which heat has in exciting the 


hearts of animals into alternate contractions, and thereby promo- 


ting the circulation of their fluids, is too well known to admit of 


any doubt. By different degrees of warmth or cold, inſets, and 
even the chick in the ſhell, may at pleaſure be made more or leſs 
lively, my be left to die or reſtored to life . 


3. THE 5 of the blood, beſides the ofllitions they are 


put -into by heat, are agitated by a motion of another kind. As 


vegetables make up the chief part of our aliment, the chyle 1s gene- 
rally aceſcent; yet the blood and other elaborated animal fluids are 
of a contrary nature, ever tending to putrefaction, and by the fire, 


afford a volatile inſtead of a fixed alcaline ſalt: ſuch a change in the 


nature of the chyle could not, I think, be produced without an in- 
teſtine motion, which we find to be the grand inſtrument of nature 


in changing the texture and qualities of all vegetable and animal 


bodies . This inteſtine motion eden to the vibrations of the par- 


ticles 


* It is to be obſerved, that aan, 3 in northern climates, the ſurface of the ſea is often = 


colder than freſh water when it begins to freeze, and conſequently would make Farenheit's 


thermometer fall under thirty-two degrees, yet at any conſiderable depth, and where fiſhes 


generally live, the ſea is not much colder in winter than in ſummer, 

+ Vid. Harvey de motu cordis, cap, 17. de generatione animal. exercitat 17.3 et Reaumur. 
Hilloire des inſectes, tom. 2. memoire 1. | 

4 It does not ſeem to be more reaſonable to deny any degree of inteſtine motion in the 
fluids of animals, becauſe this is not perceived by our ſenſes, than it would be to argue againſt 
their being poſſeſſed of any degree of heat, becauſe we are not ſenſible of their warmth when 
moving through our veſſels. A fluid, ſuch as the blood, compoſed of various and diſagree- 


ing particles, whoſe attractive and repulſive powers are, different, and upon which the ſame 
degrees of heat and friction mult have different effects, will probably, by its rapid motion, 


have its globules and their conſtituent parts agitated with briſk vibrations. 
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ticles of the blood from heat, will ſtill better qualify it for acting as: 
a ſtimulus upon the extremely ſenſible and tender nerves of the heart. 


4. SIR Iſaac Newton imagined, that the beating of the heart was 
continued by an acid vapour in the air, received into the blood by 
means of reſpiration “; in which opinion he has been followed by 
Dr Robinſon f and others. But although particular regard is to 
be paid even to the hints and conjectures of ſo great a man, eſpe- 
_ cially of one who was no leſs remarkable for his caution in advan- 
cing hypotheſes, than for his deep knowledge of nature; yet the love 
of truth is ever to be preferred to the greateſt names. | 

THE opinion of Sir Iſaac Newton, as well as other philoſophers, 
who imagined that freſh air was neceſſary to preſerve the life of ani- 
mals, on account of ſome pabulum or vivifying ſpirit which it con- 
tains, ſeems to have taken its riſe from obſerving the death of ſuch 
animals as were confined in a cloſe veſſel, and conſequently were 
obliged, for a long time; to- breathe the fame air. But this fact is 
not a ſufficient proof of that opinion: and were it not foreign to my 
preſent purpoſe, I think that I could bring good arguments to prove 
that the death of animals in air unrenewed, is not owing te the con- 
ſumption: of any vivifying ſpirit. or pabulum vite which it has been 
ſuppoſed to contain, but to the vapours exhaling from their bodies, 
and particularly from their lungs, which ſoon acquire ſuch a putrid 
acrimony as to become as much a real poiſon to the nerves of the 
bronchial tubes and pulmonary veſicles, as is the vapour of the 
Grotta del Cane in Italy, the damp of MUMEFaneous: places, or. the- 
ſteams of burning N 


F. A body: whether fail or ſolid, of a nature which qualifies it- 
to act as a ſtimulus, will excite ſo much the ſtronger irritations, by 
how much greater the force. is. with which it is applied to the ſen- 
fble part; fince its acute, acrid, or otherwiſe active particles, muſt. 
by this n means ſtrike more * againſt che extremities of the 

nerves. 


* Optics, edit. 8vo, p. 355. | 
+ Treatiſe on the. animal ceconomy, prop, 24 
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nerves. Hence the blood, which we have ſhewn to be qualified 
for gently irritating the ſenſible membranes of the cavities of the 


heart, muſt, by its being thrown into them with a conſiderable 


force, act with ſo much the greater energy. But further, as by 


the blood ruſhing impetuouſly into the auricles and ventricles of the 
heart, theſe cavities are dilated beyond their natural capacity, ſo 
the extenſion which their fibres ſuffer on this occaſion will pro- 
duce ſome ſort of irritation, and thus prove a ſimulus to their ſub- 


ſequent contraction ®, Agreeably to this, Wepferus has obſerved, 
that after one vermicular contraction of the ſtomach, another does 


not ſucceed, till that organ begins to ſwell in its middle part, by 


the rarified air contained in it or generated by the diſſolving ali- 
ments : But this diſtenſion of the ſtomach no ſooner happens, than 


a new contraction of it begins, which proceeding on towards the 
?ylorus, puſhes part of that air and of the digeſted aliment into 


the duodenum ; after which this orifice collapſes, and a new intu- 


meſcence of the ſtomach enſues f. Hence it appears how great an 
analogy there is between the cauſes of the alternate contraction of 


the heart and ſtomach ; both being excited, partly by the irrita- 


tion of their fibres by a diſtending cauſe, and partly by the irrita- 
tion of their nerves by a ſimulating one. In like manner the con- 


traction of the bladder of urine, and the deſire of evacuating this 


fluid, is not only owing to its acrimony ſtimulating the nerves of 


the bladder, but alſo to its D overſtretching its coats, and 


irritating its fibres. 


Urox the whole, from what has been ſaid, it may appear, that 


as the violent motion of the fluids, and uncommon contractions 


of the heart and arteries in the ſmall pox, meaſles, and other diſ- 
eaſes, 


e [t here deſeryes notice, that while the ventricles of the heart are extended much beyond 
their natural ſize, by the force of the refluent venous blood, the tendineo-carnous chords run- 
ning from one ſide of the ventricles to the other (a), will be conſiderably ſtretched : this ought 
to produce an irritation in theſe parts, and conſequently contribute towards: exciting the ſuc- 
ceeding Hole of the heart. 

I wepferus de cicut. aquat. p. 177. 


(a) Vid. Cowper's Ins. reformat. tab, 39. let, 5. et tab. 40. ha oO alſo Senac, Traits 
du coeur, vol. 1. | 
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OTHER 'INVOLUNTARY MOTIONS. 33 
eaſes attended with fever, is in a great meaſure owing to ſome fo- 
reign particles mixed with the blood, by which their nerves are 


more ſtrongly ſtimulated ; ſo the ordinary and leſs violent motion 
of the heart is owing to the gentler //zmulus of the fluids in a found 
ſtate. 


THAT the alternate contractions of the heart are exticed in the 
manner above (NE, a variety of other arguments concur to 


ſhew. 


I. THE quickneſs and ſtrength of the motion of the heart are, 
ceteris paribus, proportional to the force with which the venous 
blood returns to its ventricles by the venæ cave and pulmonary 


veins: hence exerciſe of any kind accelerates the motion of the 
heart, and increaſes the force with which it contracts: a fit of 
laughter will quicken the pulſe above twenty ſtrokes in a minute “: 


upon an intermiſſion of reſpiration, the pulſe becomes ſmaller, but 


"recovers its former ſtrength immediately after breathing again f. 


2. IT appears from Dr Hales's experiments, that the blood returns 
to the heart by the two wene cave with nearly {+ of the force 
with which it was puſhed into the aorta; and as the left ventricle 
of the heart is at leaſt three times ſtronger than the right, the re- 
turning venous blood will endeavour to dilate the right ventricle 


with a force nearly equal to 3 of the power with which it uſual- 


ly contracts in the time of its /ſ/tole ; and this even without ta- 
king into the computation the additional impetus communicated to 


the blood by the contraction of the right auricle : but, by violent 


ſtraining, the force of the blood in the veins is often made above 


four times greater than ordinary f, and conſequently ſuperior to 


that with which the right ventricle contracts when the body is at 
reſt : therefore, if we do not allow the ſtrength with which the ven- 
tricles of the heart contract to depend in a ent meaſure upon 
E dee the 

» Robinſon on the animal economy, prop. T 


＋ Ibid. prop. 24. | 4 
1 Hales's Statical * vol. 2. p. 14+ nd 165 
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the action of the venous blood on them, it will be bags to con- 


ceive how the right ventricle ſhould be able to overcome the force 


with which the blood ruſhes into it, upon any ſtraining or violent 
exerciſe, and in horſes running at full ſpeed. Moreover, it is evi- | 


dent, from the ſtate of the pulſe in peripneumonies, both be- 
fore and after bleeding, as alſo from the increaſe of the force 
of the blood in the aorta and its branches after deep ſighing *, 


that the ſtrength with which the left ventricle of the heart con- 
tracts is immediately increaſed or diminiſhed, according as the 
blood is ſqueezed with more or leſs force through the * 


veins into its cavity. 


3. IT i obſervable, that the auricles and ventricles of the heart 
are no ſooner filled with the refluent blood, than they immediately 


begin to contract; which ſhews that the influx of this fluid is the 


cauſe exciting their ſubſequent con raction. In dying animals, 


thoſe cavities of the heart ceaſe from motion firſt, which are firſt 
deprived of the returning venous blood: hence a little before death, 


when the blood is not puſhed by the force of the right ventricle: 
beyond the capillary arteries of the lungs, the left ventricle being 


deprived of its Himulus, is obſerved firſt of all to ceaſe from mo- 
tion, and ſoon after it, the left auricle : but the right ventricle, 


bans {till ſupplied with blood from the two cave, continues its 
motion for ſome conſiderable time ; and, even after it ſeems to. die, 


the alternate motions of the right auricle are kept up by the ſmall 


ſtream of blood which flows into it from the venæ cave. This, 
however, is not ſufficient to actuate the right ventricle, till after 
ſeveral contractions of its auricle, more blood being collected in 


it, it begins anew to tremble, and, as it were with ſome ſtruggle 
and difficulty, ſlowly performs another contraction . After both 


the 
* Hale's Statical eſſays, vol. 2. p. 6. and 16. | Ek 
+ After cutting off the venæ cave, opening the pulmonary artery, and emptying the 5 


1 of the heart of all the blood eontained in it, M. De Haller tied the aorta, by which 


means the left ventricle and auricle were kept full of blood. He then obſerved the right 
auricle to remain at reſt, while the right ventricle was affected with. a feeble palpitation in 
conſequence of its ſympathy with the left one: But the left auricle beat ſtrongly for ſome 


time, and the left ventricle continued Its alternate motions for near two hours. See Act. 
Gottingenſ. vol. 1. 
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the right ventricle and auricle have wholely loſt their motion, the 


right ſmus venoſus continues for ſome little time gently to palpitate, 
and its tremulous motion, when about to ceaſe, may, like that of 
the heart, be renewed by heat, or any thing elſe that 1s capable 
to irritate its fibres. After this right /inus venous has allo ceaſed 
to move, the trunks of the venz cave adjoining to it continue, for 
ſome time, to be alternately contracted and relaxed. When the 


wena cava inferior is tied, and the blood is ſqueezed out of that 
portion of it which 1s between the ligature and the heart, its 


motion immediately ceaſes, but begins again as ſoon as the liga- 
ture is removed and new blood is allowed to flow through that vein. 


_ Laſtly, after both the veng cave of a rabbit were tied, and the 
blood contained in them and the heart was evacuated by a hole 


made in the ſubſtance of this organ, its motions, as well as thoſe 


of its auricles, and the trunks of the vene cave, ceaſed at once, 
but were renewed upon the ligatures being taken away . 


DR LANGRISH informs us, that in a dog whoſe thorax he opened, 


and whoſe lungs he kept in action with a pair of bellows, the au- 
ricles began the motion, and the /y/tole of the ventricles always fol- 


lowed that of the auricles, When he deſiſted from blowing freſh 
air into the lungs, the heart lay ſtill, but recovered its motion when 


the lungs were diſtended anew. In this action, he never could 


diſcover that the ventricles began the motion, but the auricles al- 
ways contracted firſt, and immediately after them, the ventricles ; 


though at laſt he obſerved ſeveral contractions of the auricles which 
were not ſucceeded by any motion in the ventricles J. From what 


has been ſaid, it appears, why the motions of the auricles and ven- 
tricles are not ſynchronous, viz. becauſe they receive into their ca- 


vities at different times the returning blood, which, as a ſtimulus, 


excites them into contraction. 


E 2 f 1 „ PEOPLE 
* Harvey de motu cord. cap, 4.; et Walens de motu ale et ſang, epiſt 1. ad fn. Ber- 
* anat. p. 783. et 784. 


＋ See Bartholin, epiſtol. Anatom. cent, iv. p 111. et 112. 
| + Cronean lectures on muſcular motion, p- 61. 62. 
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4. PEOPLE frequently recover from a leipothymia and ſyncope as 
it were ſpontaneouſly, and without any external aſſiſtance, becauſe 


the chyle and lymph continue, by means of the periſtaltic motion 
of the guts, to be forwarded to the ſubclavian vein and cava; at 


the ſame time that the venous blood, partly by the contractile power 
of the greater arteries, and the oſcillatory motions of the ſmaller 
ones, and partly by the conſtriction of the cutaneous veſſels from 


cold, is tranſmitted into the branches of the two vene cave, and 
forwarded to the right auricle of the heart, which it firſt ſtimulates 
into contraction; and immediately afterwards ſets the right ventri- 


cle alſo a going. Nay, ſome who have been dead in appearance, 


| have been reſtored to life by having air blown into their lungs, 
which communicated a new motion to the ſtagnating blood in the 


cava inferior and pulmonary veins. Of this we have a memorable 


inſtance in the Edinburgh Medical Eſſays, vol. 5. art. 55.; where 
we are informed, that a man was brought to life, by diſtending his 


lungs with air, and putting the blood in the pulmonary veins and 


left finus venoſus into motion, after his heart had remained at reſt 
for at leaſt half an hour “: and that it was in this way that the 
blowing into his lungs recovered him, is evident; ſince no ſooner 
were the lungs thus dilated, than immediately the heart began to 


move, and fix or ſeven very quick pulſations were felt in his left 


breaſt; after this, the lungs of themſelves continuing to aR, a pulſe | 


was ſoon perceived in the arteries. Hence it appears, that, i in order 


to put the heart in motion and reſtore life in animals which are not 
irrecoverably dead, it is only neceſſary to communicate ſuch a mo- 
tion to the blood in the cava or pulmonary veins, as may enable it 


à little to dilate the auricles and ventricles of the heart. 


5. THE - Heart after it has ceaſed to move, is not only. put in mo- 
tion again by determining the venous blood into its cavities, bur, 


in animals which have been for fome time dead, its action may be 


renewed by blowing air through the thoracic duct or vena cava a'in- 


to 


„ The inflation of the lungs, by preſſing the vena cava inferior, muſt alſo have communi- 
cated a motion to the blood in the right nur venoſur, , 
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to its right auricle and ventricle, or through the aorta into its left 


ventricle. Thus, while Peyerus was endeavouring to diſtend the 


receptaculum chyli and thoracic duct with air, the heart was not only 
rendered turgid by the lymph which had made its way into it, but 
immediately began to move, and continued in motion for ſevera] 
hours x. The ſame experiment was afterwards repeated by Brun- 


nerus on a dog with equal ſucceſs f. And Harderus relates, that 


in a ſtork, which had been killed by poiſon, he made the heart re- 


new its motion, by blowing air into the aorta 4. Since, in theſe 


experiments, and in others which might be recited from other au- 


thors, the heart, which had lain quiet, and without any motion 
for a conſiderable time after death, was readily excited into con- 
tra ion by the air ſtretching its fibres, and probably ſtimulating 


its nervous papillæ; and ſince the heart, as we are told by Dr Har- 


vey, and as I have often experienced, after it has ceaſed to move in 
an animal newly killed, may be again put in motion, by applying 


a little warm ſaliva ||; we need not be at a loſs to account 

for the alternate motions of that organ in living animals, where a 

warm active fluid is alternately thrown into its cavities. 
ONE objection, only, at preſent occurs to the above account of the 


contraction of the heart, viz. that its alternate motions may be ow- 


ing to ſome peculiar power reſulting from the ſtructure and conſti- 
tution of its fibres, and that by virtue of this, it is enabled to con- 


tinue theſe motions long after the blood has ceaſed to act upon it. 


In anſwer to which, it is ſufficient to obſerve, that in dead animals 
in whom the motion of the blood is ſtopped, the heart remains at 
reſt till its vibrations are renewed; by expoling it to the open air, or 


by; otherwiſe eee i le power therefore may be 


1650 ee 
. "Pam Parerg. 7. p. 199. Rap Wepfer, « 1 cicut, aquat, p. 89. 


+ Experiment. circa pancreas, p. 21. 
| Additamenta ad Peyeri Parerg, 7. p. 201. 


un columba certe experiments facto, poſtquam cor deſierat omnino moveri, et nunc etiam 


auriculæ motum reliquerant per aliquid ſpatium, digitum ſaliva madefactum, et calidum cor- 


di ſuperimpoſitum detinui : hoc fomento quaſi vires et vitam poſtliminio recuperaſſet, cor, et 


ejus auriculz, moveri et ſeſe contrahere atque laxare, et quaſi ab orco revocari videbantur. 


Harv, de motu. cord. cap, 4. 
#® SeQ. xiv, below. 
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ſuppoſed to reſide in the fibres of the heart, a ſtimulus of one kind 
or other is always neceſſary to excite it into action. In living ani- 
mals this ſtimulus is, as we have ſhewn, no other than the return- 
ing venous blood: in animals newly dead, warm water, air, and a 
variety of other ſimul: excite into action this power which ſeems to 
reſide in the fibres of the heart; which, whether it is owing merely 
to their mechanical ſtructure, to the animal ſpirits lodged in them, 


or to ſome other cauſe, will more fully appear in the ſequel of this 
ms 4 


S E C T. IV. 
Of the relaxation and diaſtole of the heart. 


AVING ſhewn that the /y/tole of the heart is owing to che 
returning venous blood acting upon its auricles and ventricles 
as a ſtimulus, it remains that we next inquire in what manner its 
relaxation and diaſtole are brought about. 

THE ventricles of the heart having, by their contraction, expel- 
led the blood contained in them, into the aorta and pulmonary ar- 
teries, are immediately after relaxed; their fibres loſing that ten- 
ſion and firmneſs which they had the moment before. This relaxa- 
tion of the heart muſt neceſſarily follow its Hole, ſince the muſcles 
of living animals, after being excited into contraction by any ſti- 
mulus applied to them, are quickly relaxed again“. What may be 
the reaſon of this action we ſhall not now inquire, but refer it to 
be afterwards diſcuſſed in a more proper place f; it being ſufficient 
for our preſent purpoſe that the thing is allowed to be true. On- 
ly we may obſerve with reſpect to the heart, that as the ſtimulating 
cauſe (Vie. the blood) is, during the /y/tole, expelled out of its ca- 
e it is reaſonable to think that the fibres of this muſcle which 


were 


 ® Sed, i. No. 10. and 11. above, 
= Sect. x, below. 
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were in a violent * will of themſelves endeavour | to return to 
their natural one * 
THE ventricles. of the heart, in conſequence of the relaxation 
which happens to their fibres after their /y/tole is finiſhed, give no 
reſiſtance to any cauſe that begins to dilate them, but will not, 
without violence, allow their ſides to be removed from each other, 
ſo much as happens during their diaſtole. 
| FroM the experiments of the Reverend Dr Hales, compared with 
thoſe of Dr Langriſh, it appears that the capacity of the left ven- 
tricle of the heart of an ox, in conſequence of the natural relaxa- 
tion of its fibres, is to its capacity, when fully dilated by the re- 
fluent blood, nearly as 1 to 23 f. As therefore the relaxation of 
the heart at the end of every Hſtole, is owing to the contraction 
of its fibres ceaſing at that time; fo its full diaſtole is produced by 
the returning venous blood, which enters its cavities with a conſi- 
derable force. Without this, it is impoſſible that any relaxation of 
the heart could produce its. diaſtole; ſince a hollow muſcle, ſuch as 
the heart or the: bladder, can never be fully dilated by means of 
its internal mechaniſm, or without the aſſiſtance of a diſtending 
cauſe introduced into its cavities. But although the diaſtole, or full 
dilatation of the ventricles of the heart, muſt neceſſarily be aſcribed 
to the force of the refluent blood.; yet this alone, without a pre- 
_ ceeding relaxation of their fibres, would be inſufficient to produce 
that effect. "Tis true indeed, that the contraction of the auricles, 
and the momentum of the refluent blood, are, in ſome ſenſe, antago- 
niſts to the ventricles 45 but both cheſe taken together falling much 
ſhort 


* Dr Langrifh is is of o opinion, that when the heart is in //o/e, ſome of its fibres are always 
ſretched beyond their natural tone; ſo that by their elaſtic reſtitutive property, they act in a 
certain degree as antagoniſts to the contracted fibres, and ſo contribute to unbend them at the 

end of every /y/tole ; Cronean lecturet, p. 55. But whatever may be in this, it does not ap- 
pear that the heart is, by its make, better fitted to relax itſelf, than the other mulcles ; ſince 
theſe, or even a few of their fibres, when ſeparated from the body, and ſo deprived of their 
antagoniſts, are obſer ved to be nen contracted and relaxed like the heart. Vid, Sect. 
uv. below. 

_ + Vid Hales's Statical eflaye, vol, 2, p. 25.; and Langrilh's Cronean lectures, No. 147. 

I It is a miſtake to think, that no blood is puſhed: into the ventricles of the heart during 

_ their diaſtole, _— what was contained i in the auricles properly ſo-called, A certain quan- 
£5 tity 
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ſhort of the force with which the venticles contract, there muſt 
neceſſarily be ſome other cauſe which relaxes the fibres of the heart, 
and renders them as it were paralytic at the end of every /y/iole. 
Beſides this, the flaccid appearance of the heart, immediately after 
its contraction is finiſhed, and before its ventricles are filled with 
blood, ſhews that its fibres are then in a ſtate of relaxation. 
WII has been ſaid of the relaxation and diaſtole of the ventri 
cles of the heart, is ſo applicable to its auricles, that it would be 
ſuperfluous to ſay any thing of their dilatation. 

WV have already obſerved ®, that the force with which the ven- 
tricles of the heart contract, is, cæteris paribus, proportional to the 
momentum with which the blood flows into them, or, in other words, 
to the cauſe dilating them: the //lole of the ventricles will there. 
fore be, ceteris paribus, proportional to their preceeding diaſtole; and 
hence it is that a full pulſe ſtrikes the ger with {0 much e 
force than a ſmall one. 

As the left ventricle of che heart muſt, on account of its eber 
ſtrength, require a greater force to complete its diaſlole than the right 
ventricle, the blood ought to return to it with a greater momentum; 
and hat it really does ſo, will, I preſume, evidently appear from what 
follows. The force with which the blood returns to the right ven- 
tricle of the heart by the two venæ cave, is in animals at reſt and 
not agitated wg convulſions, according to Dr Hales's experiments, 
nearly equal to , of the force with which it was driven by the left 
ventricle into the aortaÞ ; i. e. in a man of an ordinary ſize, it acts in 
dilating the right ventricle with a force equal to the preſſure of a 
column of blood whoſe height is between eight and nine inches, and 
whoſe baſe is equal to the internal ſurface of that ventricle, i. e. with 
a force equal to the preſſure of about five pounds F. The force 


with 
tity of blood from the -finus venoſi alſo enters them, without being previouſlyreceived to 
the auricles: of this the ſmallneſs of the left auricle alone is a demonſtration. We are there- 
fore to conteive of the blood during the diaſtole of the heart, as ruſhing into its ventricles 
both from the auricles and Anus venoſi, and with the united force ariſing from its momentum - 
in the veins and from the conriRile power of theſe hollow muſcles. | 
n | | | 
+ M. Sauvages has computed the momentum of the blood i in the iliac artery of a dog, to be 
at leaſt twelve times greater than in its corr eſponding vein, See Hiſtoire de I' Acad, de Berlin, 
1755. 
+ Hales's Statical eſſays, vol; 2. p. 40. 
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with which the blood returns by the pulmonary veins to the left 
ventricle of the heart, is not ſo eaſily determined; but that it muſt 
be conſiderable, is evident, from the preſſure of the air upon the veſ- 
ſels of the lungs 1n reſpiration; the preciſe force of which as it is dif- 
ficult to inveſtigate, ſo it is not to be wondered, if ſome learned men 
have fallen into miſtakes, when they attempted to eſtimate it. It ſeems 


however probable, from an experiment of John Bernouilli, that when 


one endeavours to exſpire with all his force, the whole ſurface of the 
veſicles of the lungs may ſuſtain a preſſure equal to 420 lib. weight “. 
But as this can only happen upon the moſt violent ſtraining, it is of 
little uſe to determine the preſſure of the air upon the lungs in ordi- 


nary reſpiration ; which muſt bear a ſmall proportion to this, and is 


not only different in different perſons, according to the eaſe with which 


they breathe, but very differentin the ſame perſons at different times : 
and although the preſſure of the air upon any particular portion of 
the lungs muſt appear to be ſmall in ordinary reſpiration, if we con- 


ſider how ſoftly, and with what eaſe this action is carried on, yet 


the preſſure upon the whole internal ſurface of all the pulmonary 


veſicles may be conſiderable. Thus, if the force of the air ruſhing 
out at the aperture of the glottis in ordinary exſpiration be ſuppo- 


ſed equal to the preſſure of 2 grains, (which is a ſmall demand), 


then, ſince fluids.preſs equally on all ſides, every portion of the in- 
ternal furface of the lungs of the ſame, dimenſion with the aperture 
of the glottis, i. e every 4 of a ſquare inch of their ſurface (for the 


aperture of the gloitis does not exceed this) muſt ſuſtain, at that 


time, a preſſure from the air equal to 2 grains; and therefore, 
ſuppoſing the ſum of the ſurface of all the veſicles of the lungs in a 
man to be 20,000 ſquare inches, it muſt, in ordinary exſpiration, ſuſ- 


tain a preſſure equal to 320,000 grains, or 666 ounces T. If to this 
force alternately preſſing on the lungs, we add the momentum which 


the blood in the primonary veſſels receives from the contraction of 
1 | the 
9 Michellot. de ſeparatione K 181. * 


+ Dr Keil has eſtimated the ſum of the ſurface of all the veſicles in the buman lungs to be 
21906 ſquare inches ; which computation is in Dr Hales's opinion too low, who has determined 
N ſurface in a calf to be 40, ooo iquare inches. Hales $ Statical eſſays, vol. 1. p. 242. 
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the right ventricle of the heart, it will appear probable, that this 
fluid returns, by the pulmonary veins, to the left ventricle with a 


much greater force than it did to the right one by the two venæ ca- 


Ve. 

Fo a further proof, let us compare the capacities of the two ven 
cave and pulmonary veins. According to the meaſures of the ac- 
curate Santorini, the area of the tranſverſe ſections of the two wvene 
cave, is to that of the pulmonary veins, nearly as 3 to2 *®. Now 


the momentum of the blood in theſe different veſſels muſt be as the 


tranſverſe ſection of the veſſels multiplied into the ſquares of the 
velocities: but ſince equal quantities of blood paſs through them in 
equal times, the velocities muſt be inverſely as the ſum of the tranſverſe 
ſections; therefore (by compounding ratios) the momenta will be in- 
verſely as the ſum of the ſame tranſverſe ſections, i. e. the momentum 


of the blood in the cave, taking Santorini's meaſures for a ſtandard, 
is to its momentum in the large trunks of the pulmonary veins, as 2 to 


3: and this upon the ſuppoſition that the reſiſtance to the motion of 

the blood in the cave and pulmonary veins were equal; which how- 
ever is not the caſe, ſince the left ventricle of the heart muſt require 
a greater force to complete its d:a/!o le than the right one, and conſe- 


quently give a greater reſiſtance to the blood flowing into it from 


the pulmonary veins, than the right ventricle does to the blood in 
the cave. Suppoſing therefore, with Santorini, that the capacities of 
the cave and pulmonary veins are generally as 3 to 2, the momentum 
of the blood in the latter will exceed its momentum in 1 the former, in 
a proportion ſomewhat greater than that of 3 to 2. 

M. HELvETI1Us, it is true, has drawn a different concluſion from the 
ſmall capacity of the pulmonary veins, when compared with that 


of the vene cave, or pulmonary artery , viz. that the blood is den- 


| {er 
» Obſervat, anatom. p. 145. . 
+ The ſum of the tranſverſe areas of the pulmonary veins is not only leſs than that of the 
two cavæ, but alſo leſs than the ſum of the tranſverſe areas of the branches of the pulmonary 
artery, contrary to what is obſerved almoſt every where elſe in the body. It has been diſ- 
puted, whether this diſcovery was firſt made by Helvetius or Winſlow, or belongs to Drake, 
who ha painted the branches of the pulmonary artery larger and more numerous than thoſe 
of the veins, (Anat, tab. 12, and 13.) ; although he ſays nothing of this inequality either in 

| | | | his 
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ſer in the fortrier than in the latter, but not that its velocity is great- 


er ©: and this denſity, he imagines, it acquires chiefly by being ex- 


poſed to the cool air in its paſſage through the ſmall veſſels of the 
lungs. In anſwer to which, it is ſufficient for our purpoſe to ob- 
ſerve, that unleſs the blood be condenſed in the lungs into 2 of its 
former bulk, (a ſuppoſition which cannot be admitted), it muſt 


flow through the pulmonary veins with a greater velocity, and 
conſequently with a greater momentum, than through the two cave. 
The ſmall expanſion and condenſation of water, oil, ſpirit of wine, 


and other liquors in thermometers, arifing from conſiderable degrees 
of heat and cold, ſhew, that the cool air applied to the ſurface of 
the lungs can have but little influence in condenſing the blood; 


beſides, it ſeems not improbable, that the blood may acquire a heat 
in the lungs ſufficient to balance the refrigeration it is there ex- 


poſed to. It is generally thought, and indeed not without good rea- 
ſon, that the blood in the pulmonary veins is ſomewhat denſer than 
in the correſponding artery: but this, perhaps, is not ſo much to 


be aſcribed to the coldueſs of the air that is inſpired, as to its Preſ- 
ſure, and to the a chi of the elaſtic veſſels of the lungs. 


Ir it be objected ro what we have offered in proof of the blood's 
returning with greater force to the left than to the right ventricle 
of the heart, That in a fetus in utero this ſeems not to be the caſe: 


it may be anſwere(, That the ſtrength of the left ventricle in a fetus 


exceeds that of the right but little; or, at leaſt, not near ſo much as 
in adult animals: that the right ventricle not only puſhes part of 
the blood through the veſſels of the lungs, but alſo diſtributes a good 


deal more than; 4 of the Whole maſs to the aorta and its: branches: 
| vos 3571 * 323 : "ane 


+ his deſcription of the lungs, or in \ his 3 of thoſe ee This debate might have 
been eaſily decided, if the perſons concerned in it had looke into the proemium of Dr Har- 


vey s book de motu cordis, &c.; where we find the following paſſage; : from which it appears, 
that this ſpeciality in the pulmonary. veins was not unknown to that illultrious author, 


46 Quum venam arterioſam, vas amplum magnum cum tunica arteriæ factum, non niſi privato 
« et uni uſui. (viz, alendis pulmonibus), deſtinarint: cur arteriam venalem vix pari magnitudine 


s cum tunica venæ molli, laxa, pluribus uſibus, tribus vel er ee. fabrefactam eſſe 
„ afſeverant ?” | | 


* Memoires de PAcad, des ſciences 1718; edit. gro, p. 237 &c, 


that the force of the blood returning by the two cave: to the right 

ventricle is much leſſened, by its having a free paſſage through the 

1 foramen ovale into the left ſinus vengſus; While the blood by this 

a means enters the left ventricle, not only with the force with which 

it returns from the lungs, but alſo * a great part of that with 

which it flows in the cave. 

I ſpeaking of the force with which he blood returns to che two 

ventricles of the heart, we have taken no notice of the additional in- 

petus communicated to it by the contractions of the auricles and 
| ſinus vengſi, becauſe this is common to both ventricles; although it 
| ” muſt be confeſſed, that the left auricle ſeems to be weaker, as well 
| zklãz, s leſs capacious than the right; and perhaps it was ſo formed, as 
| 1 the blood returning with impetuoſity from the lungs, after having 
'l been intimately mixed and elaborated there, may not require ſo large 
an auricle as the venous blood of the cave, which moves with leſs 
force, and 1s compoſed of parts leſs perfectly united. * 
Upo the whole, if it ſhall be aſked, why the heart, being a folitary 
| muſcle, and without an antagoniſt, does not, like the ſphincters, 

; always remain equally contraQed? the anſwer is, that muſcles 
brought into action by a ſtimulus, are immediately relaxed again“; 
vhich relaxation therefore happening to the heart, the blood, in its 

return, enters the ventricles with conſiderable force. and, by dilating 

them, acts in ſome reſpect as antagoniſt- muſcles do in other parts of 

the body; and at the ſame time, by its gentle irritation, it is the 0 
cauſe of their ſubſequent contraction. The heart muſt, therefore, = 
be alternately dilated and contracted, as long as the returning blood 7 

1 . continues to be poured into its cavities Þ : nay, ſince the contractions 

1 | of muſcles from a ſtimulus are alternately repeated, both in living 

and newly dead animals, although the ſtimulus be not renewed 

after every contraction , and ſince the heart continues to vibrate 

. . for ſome time after injecting warm water, or air into its cavities, it 

| "on probable, that the i irritation of the returning blood in a ſound 
| —_ eee p e ments Gb Luan, ſtate, 
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+ Se&t. i. No. 12. 13. and 14. 
4 Sect. 1 No. 11. 
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ſtate, is capable of making it perform not only one, but ſeveral con- 
trations. This ſeems to be confirmed by the heart's palpitating af- 
ter the vena cava and pulmonary veins have been tied, and conſe- 
quently after the blood is intercepted; though indeed it may be al- 
ledged, that, in this laſt inſtance, the pulſations are either owing to 
the irritation communicated to the heart by the ligature made on 
theſe veſſels or to ſome blood ſtill remaining in its ventricles, Per- 
| haps, when a //amulus is ſlight, it may occaſion only one ſingle con- 
traction of a muſcle ; but when i it is greater, it will produce repeat- 
ed convulſions, and always the more, the ſtronger it is. The action 
therefore of the returning blood upon the auricles and ventricles of 
the heart in living animals, may be ſuppoſed not only to excite 
them once into contraction, but likewiſe, without the acceſſion of new _ 
blood, or any other imulus, to cauſe ſome ſubſequent vibrations, 
always indeed decreaſing in force and frequency; but as in the in- 
tervals of theſe vibrations, the heart is again filled with blood, its 
alternate contractions, being always ſtimulated by a new cauſe, do 
not become weaker or {lower, but continue the fame, while the 
quantity and quality of the blood are unvaried. 0 | 
IT ſeems therefore no juſt objection to our account of the mo- 

How of the heart, that in many animals newly killed, this muſc! 

by ſeparating it from the body, . or otherwiſe ſtimulating ; it, is ex- 
cited into alternate contractions, which continue to be repeated for 
a conſiderable time, though the fimulus be not renewed ; fince the 
motions of muſcles ariſing from this cauſe do not ceaſe immediate- 
ly upon its removal, but decreaſe in ſtrength and quickneſs by ſlow 
degrees, before they quite diſappear “: nor ought we to be ſurpriſed 
that the violent 1 irritation, occaſioned by picking and tearing the 
fibres of the heart, or from cutting its large veſſels, makes it repeat 
its vibrations more frequently, and continue them for a much lon- 
ger time, chan the gentle fimulus of the returning blood. 

Ar what time the motion of the heart begins 3 in naſcent animals, 

and what is the cauſe which firſt ſets it a-going, are e queſtions not 


uſually 


Vid. Sed. i. No 11. . and sed. xiv. where the motion of the hour after death, or its ſepa. 
ration from the body, is n — into. ET | 
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uſually inquired into, nor indeed eaſily anſwered ; although the 
ſecond ſeems to admit of a much eaſter ſolution than the firſt, 
Ir all the parts and organs exiſt in miniature in the animalcule in 
ſemine, it will ſcarce be diſputed, that while it ſwims in this liquor, 
the fluids are propelled through its veſſels by the action of its heart, 
and circulate in the ſame manner as in the fetus in utero, If the 1 
heart does not exiſt in the animalcule, but is formed after concep- | = 
tion, then the beginning of its motion muſt be later. But, be this | WM 
as it will, we know that in impregnated eggs, the animalcule hes . 
x in a death-like ſtate, reſembling that of many inſects, and ſome 
* larger animals in winter; and that its heart remains at reſt, till by 
the heat of incubation it is rouſed into action. After the motions 
} of the heart of the chick become viſible, they may be rendered more 
lively or languid by a greater or leſs degree of warmth ; nay be made 
„ entirely to ceaſe by cold, and be as quickly renewed again by 
| heat *, Hence it follows, that though it be not certain when the 
heart begins firſt to move in naſcent animals, yet the cauſe which 
| ſets it firſt a-going, and recommences its motions after being ſtop- 
3 ped, is heat, which, by rarifying and agitating with an inteſtine 
. e motion the particles of the fluids, enables them, by their /tzmulus, 
to excite the fibres of the heart into contraction; at the ſame time 
that it increaſes the ſenſibility of the nerves, which are benumbed 1 
by too great a degree of cold. nee e 9 


r 
' Of the motions of the alimentary canal, and bladder of urine. _ = 


U 


H AVING thus accounted for the alternate contraction and re- 

laxation of the heart; we come next to inquire into the cauſe. 
of the other involuntary motions ; and ſhall begin with thoſe of the 

* alimentary canal. 

IN deglutition, che contraction of the muſcles which draw up the 

* — eee 5 Jargns 


Harvey de generation, animal, exercitat, 17. 
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larynx and os hyoides, and ſo puſh the food into the dilated pharynx, 
is generally ſpontaneous, and owing to the irritation of the ſen- 


ſible membrane of the fauces, by the food paſſing that way. In like 


manner, no ſooner 1s the aliment received into the pharynx, than 
this muſcular tube contracts, and, embracing it cloſely, puſhes it 
on to the eſophagus, whoſe nerves being irritated, and its fibres 
ſtretched by the food in its deſcent, each ſmall portion of it con- 


tracts itſelf, and ſo tranſmits the aliment to the next, till at laſt it 


is puſhed into the ſtomach. 


Tut aliments which are generally Wände of parts fit to act 
as a gentle ſlimulus on the ſenſible parts of animals, are no ſooner 


received into the ſtomach, than by its heat and motion, as well as 
the action of humours flowing into it, they begin to ſwell, and con- 


tinue, during the whole time of their diſſolution, to emit bubbles 


of elaſtic air: At the ſame time the cool air ſwallowed, every now 
and then, with the Jaliva, is quickly rarified 7” the heat of the 
ſtomach. : 


HERE then, we ſee, in hs aliments, air, and monty, cauſes 


which may gently ſtimulate the nerves of the ſtomach, and ſtretch 


its fibres ſo as to excite them into contraction: and this agrees with 
Wepferus's obſervations, which ſhew that the contraction of the ſto- 


mach never happens but in conſequence of its preceding intume- 


ſcence. © Motum ventriculi,” ſays this author, © oculis obſervare 
* licet in vivarum beſtiarum anatome, et non ſemel vidi illum con- 
* ſtringi lentè verſus ſtomachum, ſubſequente vomitu, aut verſus 
* pylorum contentis in duodenum exploſis; nonnunquam gracilior 


* et brevior reddebatur ; mox iterum intumuit, ſubſequente rurſus no- 
* va coarctatione, quæ vel verſus pylorum vel ſtomachum progre- 
e diebatur *,” And, in another place, Quando vero circa medium 


* ſe contraxerat (ſcil. ventriculus) motus lent? verſus pylorum pro- 
* cedebat, illeque erigebatur liquorque ſubpallidus, nunc ſpumeus 
nunc viſcidus, quandoque ſenſim aliquando cum impetu protrude- 


* batur: conſtricto pyloro, rur/us intumuit totus ventriculus, moxque 


* rurſus circa medium ſe conſtrinxerat, novuſque liquor per pylo- 
c 6 
rum 


1 == cicut, aquat. p. 87. 


rum ejiciebatur .“ Thus we find the dilatation of the ſtomach 
always ſucceeded by its contraction, which expelling by the pylorus 
the diſtending cauſe, i. e. part of the air and aliments, the fibres of 


this organ are immediately relaxed, ſo as eaſily to give way to the 


diſtending force of the rarified air ariſing from the aliments, and 
thus to ſuffer a new dilatation ; which, as before, is ſoon followed 
by a new contraction. Hence there appears a remarkable analogy 
between the cauſes of the alternate motions of the ſtomach and 


heart, even in thoſe animals whoſe make as to theſe parts agrees with 


that of the human kind; but which is ſtill ſtronger in granivorous 


birds, whoſe ſtomach more nearly reſembles the heart in its ſtruc- 


ture, and in the force of its motions F. 


Ix it be aſked, why the ſtomach is not brought ir into a new con- 
traction by the ſtimulating quality of its contents, before a new in- 
tumeſcence of it has happened? it is ſufficient to anſwer, that, in 


order to excite a new contraction of the ſtomach, or hinder its 
yielding to the dilating force of the rarified air, the gentle ſtimulus 
of the aliment may require the additional irritation which the 


ſtretching of its fibres produces. Beſides, as the convulſive con- 


trations of the diaphragm which happen in conſequence of an ir- 
ritation of the left orifice of the ſtomach, do not follow one ano- 
ther very quickly, although the ſtimulating cauſe continues to ope- 
rate, but after longer or ſhorter intervals, according as the irrita- 


tion is weaker or ſtronger; ſo, in the ſame manner, after one con- 
traction of the ſtomach 1 is over, ſome time may be required for the 
{timulating cauſe to act, before a new contraction is produced. 


THAT the ordinary vermicular motion of the ſtomach is chiefly 
_ owing to the ſtimulating quality of its contents, is confirmed by 
a variety of facts: thus, when any thing is received into the ſto- 
mach, which ſtrongly irritates or diſagreeably affects its nerves, it 
is thrown into convulſive contractions, which are renewed, after 

Y it ſhort 


* Hiſtor. cicut. aquar. p. 177. 


+ The ſmall rough ſtones which granivorous bir ds Salons. | are not only uſeful to break | 


and grind their food, but al'o to excite their leſs ſenſible ttomachs into proper eontractions; | 
for theſe, on account of the hard ſkin which lines them, would be little affected by the dif- | 
ſolving 2liments and rarified air, without the attrition of thoſe ſtones, 
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ſhort intervals, till the offending cauſe is either expelled or much 
weakened. On the other hand, opium, which renders our fibres 
and nerves leſs ſenſible of any irritation, has of all things the 
greateſt power to quiet convulſive and irregular motions of the ſto- 
mach. At the ſame time, the nauſea and inclination to vomit, 
which is ſometimes brought on by wind collected in the ſtomach, 
or by ſuddenly drinking too great a quantity of the mildeſt li- 
quiqds, ſhews that the ſimple intumeſcence or diſtenſion of the ſto- 


mach contributes to its contraction, independent or __ particular 1 

imulus affecting its nervous papille. | | 
Tu vermicular motion of the inteſtines is ſimilar to that of 

} 

the ſtomach, and produced by the ſame cauſes. Small quantities Sg ; 
of rarified air and digeſted aliment are puſhed from one portion , 

of the inteſtinal tube into the next, and from this again into the > 

ſucceeding one, and ſo on; i. e. the part dilated by the air and ali- 

ments acquires ſuch a power of contraction, as to overcome the 1 
elaſticity or contractile power of the contracted part next it. Whence | 


ſhould this happen ? It does not ſeem to be owing to the more co- 
pious influx of arterial blood into the veſſels of the diſtended ſeg- 
ment, as Dr Stuart imagines * ; ſince it has been ſhewn that this 

; fluid does not immediately conduce to the contraction of a muſcle f. 
E I There is no reaſon to believe, that, on account of any alternate 
Eo compreſſion of their nerves, the animal ſpirits are tranſmitted to 
the inteſtines in ſucceſſive ſtreams: nor would this, if ſuppoſed, an- 
| ſwer the appearances ; ſince the whole inteſtinal canal is not, like 
the heart, a:ternately contracted and relaxed, but, as to time, is 


irregular in the motions of its ſeveral parts. It remains therefore, 
= that the ſtretching of the fibres of the inflated portion of the inte- 
—_ ſtine, together with the fimulus of the bile, air, and digeſted aliments 


which it contains, is the cauſe of its ſubſequent contraction. And 
furely, if warm air impelled through the vena cava, or thoracic 
duct, into the heart of 'an animal newly killed, excites it into con- 
traction, it may reaſonably be! 6 ans to TY an n effect ON 


* Diſfert, de motu muſcul, cap. 12. — — — 
F Sect. i. No. 2, above. 7 0 | N Tl fo | 
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the ſtomach and inteſtines, between whoſe motions and thoſe of 
the heart there is a ſtrong analog. 

W have already ſeen from Wepferus, that, by every contraction 
of che ſtomach, ſome part of the more liquid aliment and rarified 
air is puſhed through the pylorus into the duodenum, which, not 
finding a free paſſage through this inteſtine, on account of its 


valves and the natural contractility of its coats, will dilate that 
part of it next the ſtomach, and conſequently excite it into con- 
traction, by which i its contents will be tranſmitted to the next por- 


tion of this gut, and ſo on through the whole tract of the Jejunum: 


and ileum, where the valves being larger, will, by ſtopping, the pro- 
greſs of the chyle and rarified air, occaſion greater dilatations,. 


and conſequently ſtronger ſucceeding contractions. _ 
Ix will further appear, that the periſtaltic motion of the inte- 


ſtines, is owing to the digeſted aliment, bile, and rarified air, act- 


ing upon them as a ſiimulus, if we conſider that purgatives, which. 


act chiefly by irritating the inſide of the inteſtines, greatly increaſe 


this motion: that in animals opened alive, the inteſtines are ex- 
cited into ſtronger contractions, by pricking them with a ſharp in- 


ſtrument, or applying any acrid liquid to them: that ſuch things 


as render our nerves and fibres leſs ſenſible of any irritation, leſſen. 
or deſtroy the periſtaltic motion of the bowels ; thus. Dr Kaau 
not only found the vermicular motion of the inteſtines extremely 


weakened and flow, in a dog to whom he had given ſix grains of 
opium, but that pricking their external ſurface with the point of a 


needle, did not ſenſibly increaſe it “; and, laſtly, that when the 


bile from any cauſe becomes inert, or is hindered from flowing 


into the bowels, coſtiveneſs generally follows. Nay, that the fti- 
mulus of the bile is, in a particular manner, neceſſary to the right 
performance of the periſtaltic motion, and that without it the in- 
teſtines would not be able, ſufficiently, to reſiſt the diſtending 


power of the rarified air, ſeems probable from the remarkable in- 


flation of the bowels in ſuch as die of an inveterate jaundice ; 
and from the caſe related by Dr Stuart, of a man who died of a 


wound 
. Impet. er ditum 1 No. 435. 


* * 
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wound in the gall-bladder, who was not only incurably bound, 
but who had his inteſtines ſo much diſtended with air, that before — 


the body was opened, a tympany was ſuſpected “. 

WHILE the chyle is taken up by the lacteal and abſorbent veins 
of the ſmall inteſtines, the groſſer and leſs nutritious parts of our 
humours and aliments are tranſmitted from the ileum by the valve 
of the colon into the great guts, where they remain for ſome time 
without giving any diſturbance; till, by the preſſure of the dia- 


— 


r ² ²]J — in, cr  Gre 


phragm and abdominal muſcles in reſpiration, together with the | . 
gentle contractions of the 1nteſtines themſelves, they are puſhed into | 
the rectum, where, partly by their acrimony, but chiefly by their | 


weight and bulk overſtretching its fibres, they excite this gut into 
ſuch contractions as bring on that ſtrong deſire of emptying it. 
When any acrid matter lodged in the plicæ of the rectum irritates 2 
the nervous papille of that part, as in a tengſnus, its muſcular coat is 
forced into frequent and ſtrong contractions, and there is almoſt a 
_ Perpetual deſire of going to ſtool. This is beſt cured by oily and 
mucilaginous clyſters, with opium; which at the ſame time ſheathe 


the acrimony and blunt the ſenſe of pain. 8 HE, 1 
Tux bladder is a hollow muſcle, which, wanting a proper anta- — 
goniſt, would always, if not hindered by ſome foreign cauſe, reduce | 
itfelf to its ſmalleſt capacity, by means of that natural contraction | 
owing to the force of the circulating fluids, the elaſticity of its fibres, 1 
and the conſtant but gentle operation of the nervous influence up- 
on them . This contractile power of the bladder, whereby it re- | 
duces itſelf to its ſmalleſt ſize, is overcome by the urine gradually 
ooꝛing into its cavity from the ureters; which at length, by over- 
ſtretching i its coats, excites the muſcular fibres into ſtrong contracſ- 
tions; but theſe being of themſelves unable to open the /phmdAer, 
the diaphragm, abdominal muſcles, and levatores ani, aſſiſt them; 1 
however, after the ¶hincter is opened, the enn, of the blad- | 
3 * der alone is ſufficient to expel the urine. - 
E | Tris fluid, gu gb ſenſibly acrid, does not, when accumulated 
EE | 8 391 NT n | 
* Philoſoph. Tranſ. No, 414+ 2 | 
4s Seck. i. No, 4+ | 
| 
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in the bladder of a healthy perſon, occaſion uneaſineſs ſo much by 
the irritation of the nerves of that organ, as by overſtretching its = | 
fibres: but when the mucus, formed by nature to defend theſe nerves E | 
from the acrimony of the urine, 1s abraded, or when the inner coat 
of the bladder is inflamed or excoriated, no ſooner does the urine 
begin to be collected, than, by fretting this very tender and ſenſible 
[ | part, it occaſions convulſive contractions of the muſcular coat of the 
bladder, and alſo of the diaphragm and abdominal muſcles; hence 


ik the patient is afflicted with a ſtrong and almoſt conſtant deſire of B 
i voiding his urine, 1 IF 


* 


| wn Mares and cows, after evacuating their urine, are bt el, for 
* ſome time, alternately to contract and relax their urethra and ſphincter 
veſice ; at firſt briſkly, afterwards more weakly and with longer in- 
tervals between the contractions. Theſe are ſolely owing to the 
| irritation of the parts by the urine; and prove, that as the uneaſy = 
* ſenſation begins to abate, {o does the force and quickneſs of the a4 | 
| EE. 9 I 
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a then motions of the Bood-veſels, and of 1 other motions af the 1 
5 „ | Jpontaneous kind, | p 


13 | E moſt e of che ſpontaneous motions which re- 4 8 
f main to be accounted for, are the alternate Hole and diaftole 1 
0 of the arteries; the leſs perceptible motion of the veins - the oſcilla- 1 | 
| tory contractions of the ſmaller veſſels; the erection of the penis; F 
the convulſive motions of the muſculi acceleratores urinæ in coition ; 
1 the motions of the Fallopian tubes, whereby they embrace the 
j ; ovaria, and convey the ovum to the womb ; the alternate action of 
| ng the muſcles of reſpiration ; their convulſive motions in coughing 
{i and ſneezing; and the contraction of the pupil and muſcles of the 


internal ear, in order to adapt thoſe organs to the degree of light 
= and ſound — to them. | 
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1. THE diaſtole of the arteries, like the dilatation of the heart, is 
owing to the blood puſhed into their cavity, with a confiderable 
force, and their /y/tole or ſucceeding contraction is effected chiefly 
by their elaſticity, and partly by the proper contraction of their mu- 
ſcular coat, excited by the blood gently ſtimulating their internal 
ſurface, and at the ſame time ſtretching their fibres. That the Hole 
of the arteries is not wholely owing to the elaſticity, but partly alſo 
to the muſcular contraction of their fibres, 15 generally acknow- 
ledged by phyſiologiſts; and that the blood alternately puſhed into 
them and acting as a ſfimulus, excites this muſcular contraction, the 
analogy of the heart, and other ſpontaneous motions, already ex- 
plained, ſeems fully to evince. 


2. Brs1DEs the lend digſtole and /[yflole of the larger arteries, 
which, in a great meaſure, depend upon the projectile force of the 
heart, and the elaſticity of their coats, there is a vibrating or oſcilla- 
tory motion in the inferior orders of veſſels, to which the direct 
force of the heart does ſcarcely reach, and where elaſticity is not 
concerned, And as the food is conducted from the mouth through 
the whole courſe of the alimentary canal, by its exciting the muſcular 

coat of this tube into contractions, as it paſſes along; ſo the motion 
of the fluids through the inferior orders of veſſels and ſecretory 
tubes of the glands, to many of which the impulſive force of the 
heart ſeems not to extend, is chiefly carried on by the vibrating 
contractions of theſe veſſels, excited by the gentle frumulus of the cir- 
culating fluids * 


3. As the fehler veſſels, though deſtitute of any alternate pulſa- 
tion depending upon the contraction of the heart, are nevertheleſs 
agitated with a kind of oſcillatory motion; ſo it is reaſonable to 
think, that the veins are not inactive canals, but are ſo affected by 
the ſfimulus of the circulating blood, as to have their muſcular coat 
excited into ee, but weak contractions, wy means of which the 
return 


.® See this point more fully illuſtrated i in my Phyſiological Eſſays, oe 3. 85 1. on che | 
motion of the fluids in the very ſmall veſſels of animals, 
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Teturn of this fluid to the heart is partly promoted.” As a proof of 
this, the vena cava may be plainly ſeen to contract alternately in - 
dying animals whoſe thorax is laid open *; though it 1s probable 
that the motions of this vein near the Weir are more remarkable 


than elſewhere, on account of ſome kind of alternate depletion which 


it ſuffers, and of its coats being ſomewhat more muſcular here than 
elſewhere. And does not the vena cava continue to palpitate longer 
than the heart in dying animals, becauſe, after the circulation 


through this organ has ceaſed, the blood is ſtill tranſmitted in {mal 
quantity from the arteries into the naſcent veins, and conſequently 
Into the cava; which being therefore longer ſupplied with the cauſe 


exciting its motions, mult continue them longer? 
HENCE we ſee that the fluids are in ſome ſenſe the cauſe of their 
own motion; fince, without their ſtretching power and ſtimula- 


ting quality, the heart and arteries, however well fitted for muſcu- 


lar contraction, would remain unactive and at reſt: and that as 


the contractile power of the ſolids is neceſſary to carry on the vi- 


tal functions, ſo likewiſe is the action of the fluids upon the ſolids, 
in order to excite their muſcular power into action. Hence alſo 
we may eaſily underſtand how it is that heat has ſo great an in- 
fluence in promoting the circulation of the fluids, that inſects and 


many other animals, after they are to all appearance dead, may be 


ſoon brought to life by it. Heat not only renders the heart and 
vaſcular ſyſtem more ſenſible, but, by raiſing an inteſtine motion 
and briſk vibrations in the particles of the fluids, muſt neceſſarily 


communicate ſome degree of irritation to the ſolids; ; and thus 


bring them into alternate contractions. 


4. TRE erection of the penis has been 8 aſcribed to the 
contraction of the muſcles called eredores ; yet as their ſituation is 


ſuch, that the veins of the penis can ſcarcely be affected by their ac- 


tion, and as an erection cannot be procured at pleaſure, by ſtrong- 


ly prefling 1 it againſt the os pubis, ſeveral of the later authors ſeem 
juſtly to have rejected this opinion, but, as far as I know, with- 


out ſubſtituting any thing ſatisfactory in its place. 


Bur 
Sect. xiv. No. 16, below. 
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Bur as the taſte, nay even the ſight or remembrance of grateful 


food, makes the ſaliva flow, in greater quantity than uſual, into 


the mouth of a hungry perſon, by increaſing. the - oſcillatory mo- 
tions of the ſalivary veſſels. Ne 2.]; ſo, why may not the /izmulus 
of the ſemem in the veſicule ſeminales, or certain ideas, occaſion a 


more than ordinary flow of blood through the ſmall arteries of the 
penis, by increaſing; their vibrating contraCtions ? If this really 


happens, the capillary red arteries, by the increaſed force of the 
fluids, will be enlarged, and the ſerous ones, at leaſt many of them, 
will be rendered capable to. admit red blood : thoſe arteries which. 
end in veins will tranſmit their fluids to thoſe veins: as uſual, on- 


ly with greater force, while ſuch as terminate with open orifices: 
in the cells of the penis, will, through their dilated mouths, pour 
forth not only a ſerous or lymphatic fluid, as uſual, but the red 
blood itfelf ; which not being faſt enough carried off by the ab- 


ſorbent veins, whoſe orifices are not enlarged proportionally with. 


| thoſe of the arteries, muſt fill and diſtend the cells, and conſequent- 


ly produce an erection. As ſoon as the cauſes exciting an extra- 
ordinary oſcillatory motion in the ſmall veſſels of the-pen:s ceaſe, 


the tumor begins to. ſabſide, becauſe the fluids are then poured: 
in leſs quantity into the cells. 


THIS account of the erection of the penis ſeems to be more 
agreeable to the laws of the animal ceconomy, than that pro- 


poſed by Duvernoi A who ſuppoſes that the ſmall. veins of 


the penis may be ſo ſtraitened, by a contraction of the ner- 
vous filaments ſurrounding them, as in a great meaſure to- prevent 
the return of their blood f. Vieuſſens, who conſidered the nerves. 
which in ſome places appear to ſurround the blood - veſſels, as ſo 


many ſmall cords capable of conſtricting them more at one time 


than another, and conſequently of producing remarkable changes in 


1 1 the 
Act. Petropolitan. tom. 2. p. 379. 383. 384. | TY 
+ Suppoſing the nerves could, like cords, ſtraiten the veins of the penis, yet an erection of 
this member would not be the conſequence ; for tho” a ligature made on the penis near the 


en pubis makes it ſwell, yet this ſwelling is quite different from a true erection. See Albinus's 
Annotationet academicæ, lib. 1. cap 1 8 
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the circulation, deduces the paleneſs of the face in ſome paſſions, and 
its redneſs in others, from the nerves ſtraitening the carotid arteries 


in the former caſe, and the jugular veins in the latter l. However, 
none of theſe authors have ſhewn how the nerves can be ſo drawn 
as, like a ligature, to ſtraiten the veſſels which they encompaſs. Nor 
indeed can this be eaſily conceived. There is no example to be 
found of any motion or action in the animal body being perform- 
ed by the contraction of the nerves, whoſe office is not to be drawn 
or rendered more tenſe at one time than another, but to ſupply the 


muſcular fibres every where through the body, with that influence 


or power which ſeems to be immediately neceſſary to their contrac- 
tion: but, by the increaſed oſcillatory motion of the ſmall veſſels, 
which we have aſſigned as the cauſe of the erection of the penis, we 
daily obſerve a variety of ſudden and ſurprifing changes produced 

in the circulation. To this is to be aſcribed the profuſe ſecretion _ 
of pale limpid urine, to which hyſterical people are ſo liable; as 
alſo the tears from the lachrymal veſlels, in people affected with 
great joy or grief. And the bluſhing, or redneſs and glowing | 
warmth of the face, which attends a ſenſe of ſhame, is not owing 


to the conſtriction of the temporal veins by means of the nervous 


filaments from the portio dura, which ſurround them, but to an in- 


creaſed oſcillatory motion of the ſmall veſſels of the face, which in 


moſt people, more or leſs, accompanies a conſciouſneſs of ſhame: 


for as the roſy colour, and ſudden warmth, which are the neceſſary 
conſequences of the increaſed motion of the blood in the ſmaller 
veſſels, ill agree with the ſtagnation of this fluid, as ariſing from 


any compreſſion of the temporal veins ; fo their being often diffuſed 


over the neck and breaſt, clearly ſhews that they cannot proceed 


from this cauſe. Why this affection of the mind ſhould produce 
ſuch a change in the circulation of the blood in thoſe parts rather 
than any other, we do not pretend to ſay, Sufficient it is, that 


from experience we know that the ſeveral parts of the body are 
variouſly affected by the different paſſions of the mind. 


AFTER what has been ſaid, it will be "eaſy! to account for the 


* Nenrograph, lib. 3. cap. 4. p. 182, 
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ſtiffening of the nipple, and the ſwelling of the comb and rattles 1 
of a Turkey cock, which are ſimilar to the erection of the penis, and 
which, as M. de Haller has juſtly obſerved, are certainly not ow- 
ing to the contraction of any muſcle hindering the return of the. 
blood by their veins *. For why may not the paſſion of anger oc- 
caſion an inflation of the above-mentioned animal's comb and rat- 
tles, as well as the ſenſe of ſhame does a fluſhing of the face! 
and may not titillation increaſe the motion of the fluids in the ſmall 
veſſels of the nipple, in the ſame manner as in the penis? ; 
ThE unuſual ſenſation of heat in the face, which attends bluſh- | 
ing, and is ſo quickly raiſed, may enable us to account for the ſud- . | 
den complaints of heat and cold, and other ſymptoms of a like- 
Ty nature common to hyſterical people; for if an affection of 
Z 3 * the mind can raiſe an uncommon heat in the face, by increaſing 
= the action of the nervous influence upon its veſſels, by which they 
are affected with an uncommon vibratory motion; why may not 
. the ſame thing happen in other parts of the body, in conſequence 
1 : of an irritation of their ſmall veſſels, or of ſome commotion of the 
nervous ſyſtem? and is it not probable, that the ſudden ſenſations 
= | of cold, which people ſubject to nervous complaints often feel in 
various parts of their bodies, are owing to. the ſtagnation or ſlower 
motion of the fluids in the ſmaller veſlels of theſe parts, occaſioned 
by the diminution or ſuſpenſion: of their oſcillatory motion? 
BUT to. return from this digreſſion; whether the erection of the 
penis is effected in the manner above explained, or by the con- 
traction of certain muſcles compreſſing its veins, it is nevertheleſs, 
like the other ſpontaneous actions, owing to an irritation, viz, the 
 flimulus communicated to the nervous papille of the vgſiculæ ſemi- 
nales and teſticles by the /emen ; ſince, in proportion to the abun- 
dance or defect of this, erections are, cæteris paribus, more or leſs | 
frequent, ſtronger or weaker. Tis true, that laſcivons thoughts, 
titillation, and other cauſes, often produce erections of the penis; 
but even their power of doing this is in a great meaſure owing to. 


the preſence of the ſemen. 11 | 
Prim. lin. phyſiolog. No. 800. 
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| | AN erection of the penis ſometimes happens from the bladder be- 3 
| ing full of urine, at leaſt is increaſed thereby ; becauſe the urine, 

li by ſtretching and ſtimulating the coats of that organ, affects the 

10 nerves and veſſels of che penis, wn which the bladder is ſo n 

[ connected. 

. v. IN time of coition, as ſoon as the ſemen is ſqueezed into the 


beginning or bulbous part of the urethra, the muſculi acceleratores 
uring which ſurround it are brought into convulſive contractions, 
which are repeated till the ſeed is intirely expelled; and that theſe 
convulſive contractions are owing to the ſemen acting as a flimulus 


ö upon this part of the urethra, cannot well be denied ; fince their E - | 
| number and force are greater or leſs, according as this liquor i is 


more or leſs in quantity, or more or leſs e 


— 


6. By the titillation of the ruge of the vagina, not only is the u- = 
terus affected, but the tube Falloprane becoming rigid, have a kind 1 
of erection; at which time their fimbriated extremities are turned 
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j towards the o ria: nor do they change this ſituation till the ovum I E | 
Wi has been received into their cavity, through which it is preſſed for- =_ 
| | ward to the uterus, by the contraction of the muſcular coat of thoſe 
1 tubes; which, from the analogy of the other involuntary motions 
i already explained, we may eaſily imagine, is excited by the ovum 
| 1 as it paſſes along their internal ſurface; ſo that every ſmall portion 
i 35 of them, will, by its contraction, tranſmit the ovum to the ſucceed- 
If ing one, till at laſt it drops into the cavity of the womb; in the ſame 
| manner as the food, in a horizontal poſture, is conveyed through the 1 
0 THAT the convillfiven motions of the muſcles of reſpiration in E | 
18 coughing and ſneezing, and of the diaphragm in the hiccup, are ow- *' 
0 | | ing to an irritation of the ſenſible membrane of the noſe, windpipe, 
1 1— and inferior part of the gullet, is too evident to need any particular 
| j proof; and the leſs, as theſe motions wall be illuſtrated in the ſequel 
| [| of this eſſay. Nor is it leſs true, that the motions of the pupil and 
| ö EDI mufcles of the internal ear, are owing to light and ſound acting as 


ſtimuli 
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Jemula on thoſe organs : but as theſe motions, whereby the eye and 
ear are accommodated to different degrees of light and ſound, are more 
intricate and leſs generally underſtood, I ſhall treat of them parti- 
cularly in the following ſection. And as the alternate motion of the 
organs of reſpiration differs from the other ſpontaneous. motions al- 

ready explained, in being ſo far under the power of the will, that we 

can accelerate, retard, or for a conſiderable time put a ſtop to it, and 

is a ſubject upon which a great deal may be ſaid, I ſhall alſo treat of ß 
it in a ſection by itſelf; where its. cauſe will be ſhewn to be analo” 

gous to that of the other ſpontaneous. motions. 
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Of the motions of the pupil and muſcles of the internal ear. 


As the degrees of light to which the eye is expoſed, and the ſplen- 
1 dor of the objects preſented to it are various, had the pupil been 
of a determinate ſize, incapable of enlargement or dimin ution, that 
organ would have been adapted only to contemplate objects in one 
particular degree of light; every thing brighter than this would 
have dazzled it, while a fainter light would not have affected it ſuf- 
= ficiently. Further, as the rays of light coming from near objects, 
8 are much more divergent than thoſe from remote ones, had the pu- 
5 pil been incapable of variation as to its extent, the eye would have 
been ill fitted for ſeeing diſtinctiy at different diſtances; ſince ſuch 
objects alone are ſeen diſtinctly whoſe 1 images are painted upon the 
middle and moſt ſenſible parts of the retina. 
RY Fo prevent theſe ! inconveniencies, and that the eye might be ca- 
E | _  pable of receiving properly the impreſſions of objects 1 in a great va- 
1 Tiety of lights and. diſtances, that membrane called the ubeα or, iris, 
Which encompaſſes the pupil, is furniſhed with a double ſet of 
1 muſcular fibres, by whoſe contraction or relaxation. the diameter 
3 ; of this paſſage can be augmented or diminiſhed. One plane of 
4 cheſe fibres is circular, and immediately ſurrounds the circumfe- 
rence of the pupil: it may properly be called the ſphincter pupillæ, 
n n eee eee ſince,. | : 
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ſince, by its contraction, the pupil is leſſened. The other is com- 
poſed of a number of radiated fibres, which take their riſe from 
the great circumference of the uvea, where it is attached to the 
circulus albus, or union of the cornea and ſclerotica, and are inſert- 
ed into the orbicular muſcle above mentioned, all round the circle 


of the pupil, as the ſpokes of a wheel are into its nave. This 
plane of muſcular fibres acts as antagoniſt to the orbicular one, 


and may be called the laxator or dilatator pupille. 

THE circular plane of fibres is ſo thin and delicate, that ſeveral 
authors have doubted of its exiſtence; but in admitting it, we 
are not only ſupported by the authority of the beſt anatomiſts *, 
but by reaſon and analogy ; ſince the equable and regular con- 
traction of the pupil cannot well be conceived without ſuppoſing 
ſome ſuch mechaniſm ; and ſince we find the other paſlages in the 


body which are endued with a power of contracting themſelves 
furniſhed with /phin@er muſcles. : 


FuRTHER, although the circular and longitudinal fibres of 
the wvea are ſo delicate, that their muſcular ſtructure cannot be 
clearly demonſtrated by anatomiſts, yet they may be ſufficient for 


the performance of the various motions of the pupil; for we daily 
meet with inſets whoſe agility ſhew them to be furniſhed with 


muſcles, although thoſe inſtruments of motion in them are too 


minute to be diſcovered by any diſſector. 


THE figure of the pupil, as well as its degrees of contraction 


and dilatation, are different in different animals. In man the pu- 


pil is round; in horſes, cows, Oc. it is oblong and tranſverſe; 


and in cats in the day-time, it forms a narrow chink perpendicu- _ 
lar to the horizon, but in the dark acquires nearly a circular figure, 


and becomes almoſt as large as the cornea. If in cats the pupil 
had been circular as in man, it could not well have admitted of ſo 


great degrees of dilatation and contraction, which yet are neceſſary 


to an animal which muſt ſeek its prey in the night-time ; at leaſt, 
when moſt contracted, its edges muſt have been furled, and their 


thickneſs much increaſed, by being folded e in ſo ſmall a 


10 pace. 


. Winſlow Anatom, ſe, 10. No. 220. Ruyſch, Theſaur. anatom, 2. "tals. I, fg. 5. lit. c. 
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ſpace. Moreover, it is obſervable, that thoſe animals which le 
the pupil of an oblong or oval ſhape, are capable of ſecing in a 


much fainter light than man. | 
GALEN, who did not allow of any motion to the pupil, except 


| when one of the eyes is ſhut, aſcribed the dilatation of the pupil of 
the open eye to its having the ſpirits which uſed to be beſtowed 
on both eyes now determined into it alone. Achillinus, who lived 


in the beginning of the fixteenth century, makes particular men- 
tion of the motion of the pupil from different degrees of light * ; 


- which however was ſo little attended to, that its firſt diſcovery has 
been generally aſcribed to Father Paul of Venice, who lived about a 
hundred years after him +. However, neither Father Paul, nor Fa- 


bricius ab Aquapendente his cotemporary, ſeera to have known how 


| theſe motions are performed. Nor ought it to appear ſtrange, if, 
before the muſcular ſtructure of the uvca was known, phyſio- 


logiſts were much in the dark with r to che motions of the 


pupil. 


THE natural ſtate of the pupil 3 is 7 of dilatation; for ſince the 


longitudinal fibres of the iris are much more conſpicuous and 
ſtronger than the circular plane, they muſt, by their natural con- 
traction , keep the pupil always dilated, unleſs the latter are ex- 
cited into action by ſome cauſe. 


WHAT this cauſe is, could be no difficult matter to diſcover : 


for, as in a ſyncope, apoplexy, or at the moment of death, when 
the eye is inſenſible to external objects, the pupil is always much 
dilated; as in the ſhade it is large, and always the more ſo, the 
greater the darkneſs; while in a bright light it is contracted almoſt 


to a point; it follows, that the coarctation of this paſſage is owing 


to the action of light on the eye as a ſenſible organ, and that its 


dilatation is owing to the ſuperior contractile power of the longi- 


tudinal fibres of the uwvea, when the eye is left to itſelf, and not 


A wy: W external anne, 


5 [2 THE 
* Morgagni. A anatom. I. p. 34. | 
＋ Fabricius ab Aquapendente de oculo, part. 3. cap. 6, klar. Opthalozograph. lib. I. 


cap. 9.; et Douglas Bibliograph. anatom. p. 228. 


7 SeQ. i. No. 3. and 4. above. 
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= TE pupil is contracted more or leſs in proportion to the quan- = 
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0 tity of light admitted into the eye, not on account of any imme- 
{| diate action of this ſubtile fluid on the fibres of the iris, as ſome. I | i 
have imagined *,, but in conſequence of its affecting the tender ; © 
retina with an uneaſy, ſenſation. Hence whatever intercepts the E 
Trays of light ſo as to prevent their affecting the retina, or whatever E 
renders this membrane inſenſible to their action, occaſions a pre- 1 1 
ternatural dilatation of the pupil. Thus, in a cataract, where 1 
the cryſtalline humour being conſiderably opaque, intercepts a 2 
great part of the luminous rays in their way to the retina, the pu- 
pil is not ſo much contracted as in a ſound eye. In a confirmed 
gutta ſerena,” or perfect inſenſibility of the retina, the orbicular 
muſcle of the pupil loſes its power of contraction, inſomuch that 
this paſſage remains equally wide in the ſunſhine as in the ſhade, 
i If the action of light on the circular fibres of the iris were the: 
'1'8 cauſe of their contraction, this would not happen; fince the nerves: 
[i | of this membrane, as they have no connection with the optic nerve, 
| 1 ought to remain equally fit for actuating its orbicular muſcle, and 
RY cqgqually ſenſible of the fimulus of light, when the retina is thus diſ- 
1 caſed, as in a ſound eye. But if it ſhall be alledged, that in a. 
. ulla ſerena, the nerves of the uvea become paralytic, and that the 
immobility of the pupil 1s owing to this, and not to the inſenſibility 
of the diſeaſed retina ; I anſwer, that a plain experiment ſhews the 
contrary: Thus when one eye is quite loſt by a confirmed amaurofes; 
if the ſound one be covered or kept ſhut, the pupil of the diſeaſed eye 
remains in every degree of light immoveable, and of the ſame ſize; 
but if the ſound eye is expoſed to the ſun- beams, the pupil of the 
other, which ſhewed no motion before, will be obſerved to con- 
tract. This contraction can only ariſe from the ſympathy be- 
tween the two pupils; and ſhews, that when the ſound eye is co- 
vered, the defect of motion in the morbid eye is not owing to the 
nerves of the uvοα being paralytic, but to the want of a cauſe . 
increafing their action upon the orbicular muſcle of the pupil. 


FURTHER: 


* Hiſtoire de I'Acad. des ſciences 1704, edit, 8yo, p. 18.; et Memgires, p 360. 
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FURTHER, if the contraction of the pupil proceeds from light 


acting as a ffimulus on the fibres of the iris, why does it not excite 


its longitudinal fibres equally into action as its circular ones? 
WHEN the head of a living cat is put under water, its pupil, 


' which was contracted before, is immediately dilated, though ex- 
poſed to the ſun-beams. if the contraction of the /phintter pupillæ 
aroſe from the action of light on its fibres, this appearance would 

hardly admit of a ſolution ; ſince it does not appear that the rays 
of light ſhould act with much leſs force upon the 27:5 of an animal 


under water, than in the open air: but, on ſuppoſition that the con- 
traction of the pupil is owing to the Aimulus of light affecting 
the retina, it is eaſily accounted for. The rays of light paſling 


from air into the eye, through the cornea, ſuffer a conſiderable refrac- 
tion on account of its greater denſity ; by which means they are 
made to approach one another ſo as, by the refractions of the 
cryſtalline and vitreous humours, they may be collected in a point 
on the retina, But when the head of an animal is under water, 
the rays of light ſuffer little or no refraction in paſſing through 

the cornea and aqueous humour, becauſe their denſity ſcarce differs 
from that of water : hence they will not, as in the former caſe, be 


made to approach one another, nor will they have their focus in 
the retina, but a great way behind it; this membrane, therefore, 


will be weakly affected by them, and conſequently the pupil muſt. 


be dilated. In water there is a general and faint light diffuſed 


over a great part of the retina; in air all this light is collected, and 


acting on a much ſmaller ſpace, is more vivid and ſtriking. 
MR MER has given a different ſolution of this appearance, and 


his account is this. Under water, the animal is hindered from 


breathing, but the motion of the ſpirits, to which he aſcribes the 
contraction of the pupil, depends on the circulation of the blood, 


and this again on reſpiration ; therefore, notwithſtanding the 


uſual action of light on the iris, the pupil in an animal under wa- 
ter muſt be relaxed merely on account of the interruption of re- 
ſpiration “. It is moſt certain, that in a Hncope, when the vital 


motions 


* Memoires de I Acad. des ſciences 1704. edit. Sv, p. 383. 
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motions ceaſe, the pupil is dilated in air as well as in water, be 
cauſe the retina loſes its ſenſibility ; but a cat plunged into water 
does not become immediately inſenſible, nor does the motion of 
its heart ceaſe with that of reſpiration ; and if a man can reſtrain 
breathing near a minute, without loſing any of his ſenſes, this 
animal, which bears the air-pump ſo long, muſt continue ſenſible 
and lively under water for a much longer time: add to this, that 
the pupil of the cat 1s obſerved to be much dilated immediately af- 
ter immerſion ; whereas, according to Mr Mery's principle, it 
ſhould become | mas wider as the animal ͤ„*5—— more and 
more. 
SINCE the optic nerves and thoſe of the u ea ariſe from differ- 
ent parts of the brain, and have no communication with each o- 
ther in their courſe to the eye, it ſeems evident, that light affecting 
the retina cannot excite the ſphiucter of the pupil into contraction, 
by any immediate mechanical change which it produces, either in the i 
muſcle itſelf, or in the nerves which actuate it; but the uneaſy ſen- 
ſation occaſioned in the retina by the admiſſion of too much light 
into the eye, may ſo affect the ſentient principle, which is preſent 
and ready to act where- ever the nerves have their origin, as to excite 
it to contract the orbicular muſcle of the wvea, in order to leſſen the 
pupil, and exclude the offending cauſe. While the eye remains in 
the ſame degree of light, and directed towards the ſame object, the 
pupil remains invariably of an equal ſize, as the ſame cauſe con- ” 
tinues uniformly to.excite the mind to determine the nervous infſu- 1 
ence in the ſame degree into its /phinfer muſcle: but no ſooner 2 
does the light become fainter, than the ſentient principle, being leſs. 
affected, ceaſes to contract this muſcle, and allows theſ curtain of the 
pupil to be opened by the natural action of its longitudinal fibres, 
by which means more light is admitted to the eye. TS 
- Wurn the eye is. ſuddenly removed from a faint into 7 ET 
bright light, a confiderable dazzling; with an uneaſy ſenſation, is. 
perceived; and though in ſmaller changes this is leſs perceptible, Hh 
yet it may be ſufficient to excite the mind to contract the pupil ſa, 
far as may be neceſſary in ſuch caſes to defend the tender retina. 
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Ir it be aſked, why the orbicular muſcle of the u , is rather con- 
tracted than its longitudinal fibres, upon the admiſſion of light 
into the eye? the anſwer is, that the contraction of the latter 
would not tend to remove the uneaſy ſenſation, but to increaſe it; 
and ſuch is the original conſtitution of our frame, that the mind or 


ſentient principle is, in conſequence of certain uneaſy ſenſations, in- 


ſtantly determined to produce ſuch motions or changes! in che body 
as tend to remove or leſſen them. 7 

WHEN a candle is placed before the eyes, if one of 8 1 
covered with the hand, or any other opaque body, the pupil of 


the other will be obſerved immediately to become wider. Now, as 


the muſcles of the uvea of the one eye have no manner of connec- 
tion with thoſe of the other, either by means of nerves or blood- 
veſſels, unleſs it be that the former are derived from different parts 
of the ſame brain, and the latter from the aorta, this conſent in 


their motions muſt be inexplicable upon mechanical principles 
alone: for if the action of light on the eye is the cauſe of the con- 


traction of the pupil, why ſhould not the pupil of the open eye re- 


main equally contracted when the ſame degree of light continues 


to act upon it; or why ſhould it be affected by the relaxation of 


the other pupil, with which it has no immediate connection, while 


the mechanical cauſe of 1 its own contraction continues to act with 


undiminiſhed force? 


Bur if we allow the contraction of the pupil to be owing to a 
ſentient active principle, which, in proportion as it is more or leſs 
affected by the uneaſy ſenſation ariſing from the action of light 


on the retina, contracts the pupil in a greater or leſs degree; then, 


when one eye.is ſhut, its retina being no more expoſed to the light, and 


conſequently the ſentient principle being no longer excited to con- 


tract the orbicular muſcle of the uvea, its pupil muſt be widened | 
by the natural contraction of the ſtronger longitudinal fibres of 


that membrane: but as the mind has, from the. time of birth, been 


always accuſtomed to contract the pupils of both eyes at the ſame 
time, the one pupil can no more be relaxed without the other 
being partly relaxed, than one eye can be directed to the noſe, 
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while the other is turned from it: for how much ſoever the mo- 
tions of certain muſcles are owing to the immediate energy of the. 
mind, yet it is undeniable, that, by conſtant habit, we ſoon loſe the 
power of moving them, except in a particular way: and as this is 
true of the eyes, whoſe motions are of the voluntary kind, and may 
be performed or reſtrained at pleaſure, it cannot well be denied to. 
take place in ſuch muſcles whoſe action is from the beginning 3 in- 
11 on the will. 


As in the above-mentioned experiment the pupil of the open eye 


is conſiderably relaxed, on account of the conſent of its motions. 
with the pupil of the other, ſo it is not to be doubted, but that the 
pupil of the covered eye is leſs enlarged than it would be, if no light 


was admitted into the open one: thus in a gutta ſerena, the blind eye 
has its pupil ſenſibly contracted, when the ſound one is expoſed to a 


bright light, i. e. the diſeaſed pupil follows in ſome degree the mo- 


tions of the ſound one, and, by the action of light upon it, is hinder- 


ed from being ſo much relaxed as it would otherwiſe be. It is 
however probable, if a perfect amaureſis were to continue long in 
one eye without affecting the other, that this conſent between the 
pupils, as to their motions, would gradually become leſs ſenfible, till 
at laſt the pupil of the diſeaſed eye would ceaſe to be leſſened almoſt 
in any degree by the action of light on the ſound one. 
WHEN a candle is ſo placed as toſhine full upon one eye, without 


any of its rays having acceſs. to the other, the pupil expoſed to the- 


light is obſerved to be ſomewhat leſs than the other ; though neither 
of them is ſo much contracted as if both eyes were equally affected 


by the light. Hence! it follows, that notwithſtanding there is a con- 


ſiderable uniformity between the pupils of both eyes as to their mo- 
tions, yet they do not exactly keep pace, but the pupil immediately 
expoſed to the greateſt light is moſt contracted. And this ſerves. 
further to ſhew, that when one eye is covered, the pupil of the open 


one becomes wider, from the conſent between its motions and thoſe: . 


of the darkened one; and not, as ſome may perhaps imagine, be- 
cauſe the mind receiving only the impreſſion of light acting upon 
one eye, and therefore — leſs affected than when both. eyes are: 
open, 
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open, makes a leſs effort to exclude the light, by contracting the 
pupil. The reader will, however, perceive, that in both ways of ex- 


plaining the above phenomenon, the neceſſity of deducing theſe mo- 


tions of the pupil from the mind, is equally acknowledged. 


Ir it ſhall be alledged, that the contraction of the pupil is not 


owing to the action of light on the retina, but on the choroid coat, 
and that the vvea being a continuation of this membrane, and ha- 


ving its nerves from the ſame ſource, may be ſuppoſed to have a 


ſympathy with it: Without entering into the queſtion, whether it 
is the retina or the choroid that receives the impreſſion of objects, 


and feels the fimulus of light; I anſwer, that as the a greement juſt 


now obſerved between the two pupils as to their motions, cannot 


ariſe from any mechanical conſent between them, but muſt be owing 


to ſome common principle in the brain; ſo it is reaſonable to ima- 
gine, that the contraction of the orbicular muſcle of the uvea, in 
conſequence of light being admitted into the eye, proceeds from the 
ſame cauſe, and not from any connection between the choroid and 


bea: for ſuppoſing it did, why ſhould its circular fibres rather than 


its longitudinal ones be contracted; ſince, as the latter are nearer 


to, and more immediately derived from the choroid than the former, 


one would be apt to think their ſympathy with! it ſhould be the more 


remarkable? 
HAVING, as we hae. given a clove and conkifient account of the 


motions of the pupil, ſo far as they are owing to different degrees 
of light applied to the eye; it may not perhaps be improper, briefly 
to point out the opinions of ſome learned authors of the greateſt 


character, with reſpect to this matter, different from mine. | 
M. Mexx, not being able to ns any circular fibres in the 


iris, whoſe contraction would account for the conſtriction of the 


pupil, endeavours to ſhew that this is owing to the inflation and 


elongation of its longitudinal fibres by the animal ſpirits being 


more copiouſſy derived into them; and that the dilatation of the 
pupil is owing ſolely to the ſpring or elaſticity of theſe fibres, where. 


by my become ſhorter when left to themſelves v. But there is no 
I 2 — inſtance 


. Memoires de VAcad. des ſciences 1704, edit, 8vo, p. ; 52. 
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inſtance in the human body, of any muſcle becoming longer by a 


more copious derivation of the nervous influence into it; the con- 


ſtant effect of this is, to ſwell, harden, and ſhorten the muſcle at the 


ſame time. Nor indeed would it be eaſy to conceive (allowing a 
ſingular ſtructure in the longitudinal fibres of the iris) how they 
could be ſo lengthened by the influx of animal ſpirits, as to reduce 


the pupil almoſt to a point, without, at the ſame time, being ſo in- 
flated as to make a remarkable difference in the thickneſs of this 
membrane. | FO 
M. px La Hikes imagines, that as a piicbt light by difagreeably 
affecting the bottom of the eye, excites us to contract the pupil; ſo, in 
the dark, we do our utmoſt to dilate it, that we may ſee more diſ- 
tinctly *; that is, its dilatation 1 is owing to an effort of the will, oc- 
nbi a ſtronger action than uſual of the influence of the ner ves 


on the longitudinal fibres of the iris, To prove this, he obſerves, 


that cats in a luminous place, when they do not ſeem to be taking 


notice of any thing around them, have their pupils almoſt quite ſhut, 


but that, as ſoon as any extraordinary object preſents itſelf, ſo as to 

draw their attention, they immediately, and at once, open them con- 
ſiderably f. If the fact be true, as I preſume it is, then cats muſt 
be allowed to have a power of dilating, and probably alſo of contract- 


ing their pupil at pleaſure, when the quantity of light applied to 


their eyes remains the ſame; which however is not the caſe with : 


men, in whom the wideneſs of the pupil 1 in a ſyncope, apoplexy, and 


confirmed gutta ſerena, ſhews, that, in order to dilate the pupil to its 


largeſt ſize, no effort of the mind is neceſſary, but only the ſuperior 


contractile power of the longitudinal fibres of the uvea, when 1 its cir- 


cular muſcle is not excited into action by the „ imulus of light on the 
retina, Nor have I ever been able to obſerve that the pupil is nar- 


rower in a light room, when one does not attend to any thing 4 
round him, and becomes wider as ſoon as he looks at any e | 


within a proper diſtance of the eye, 10 as to ſee it diſtinctly. 


THE ſame learned author, in conſequence I ſuppoſe of his 92 


mentioned 


* Memoires de l' Acad. des ſciences 295 edit. 8vo, p. 121. 
+ Ibid. p. 121. 122. 


£ r 
4 


11 N 


SE 


8 
8 


OTHER INVOLUNTARY MOTIONS. 69 


mentioned notion of the voluntary dilatation of the pupil, alſo alled- 


ges, that, in a bright light, when we look attentively at an object in 
order to ſee its ſmall parts, the pupil is not ſo much contracted as it 
would be by the action of this degree of light alone, did we make no 
ſuch effort to ſee any thing diſtinctly *, This, however, is ſo far 
from being true, that it will appear, from experiments to be men- 


tioned below, that in the ſtrongeſt light the pupil is leſs contracted 


when we make no effort to ſee any thing diſtinctly, than when we 
look with great attention to a near n hin, ſo as to > obſerve 1 its minute 


parts. 


AN illuſtrious author, equally doubtful of the exiſtence of the cir- 
cular, and of the action of the longitudinal fibres of the uvea, dedu- 
ces the contraction of the pupil from the A,imulus of light affecting 
the iris, and occaſioning a greater flux of humours into its fine pel- 


lucid veſſels, by which means they are extended in length, the iris is 
rendered broader, and conſequently the pupil narrower, The dilata- 
tion of the pupil, he aſcribes to the aqueous humour preſſing its ed- 


ges outward, when the powers contracting it, and conſequently re- 


_ fiſting the preſſure of this fluid, are weakened, But, if the con- 
traction of the pupil were owing to the elongation of the veſſels of 
the iris, from the humours moving with greater force through them, 


then, in animals newly dead, warm water injected into the carotid 
artery ſhould make the pupil contract ſenſibly. Further, the iris 
ſhould become thicker and its veſſels ſhould ſwell ; ſince the greater 
force of the fluids moving in them muſt increaſe their tranſverſe dia- 
meter, as well as their length: thus when the penis is erected by the 

effuſion of blood into its cells, it becomes thicker, as well as longer. 


Laſtly, As this theory ſuppoſes the contraction of the pupil to proceed 
from the action of light as a flimulus upon the ſenſible veſſels of the 


is, it may be looked upon as inſufficient, from what has been offered 


above, to ſhew that it is to the action of light on the retma, and not 
on the i iris, that the contraction of the pupil is owing Te 


5 | 9 
Memoires de l' Acad. des ſciences 1709, edit. 8vo, p. 121. 122. 


Þ 1t has been urged as a proof of that author's opinion concerning the contraction of the pu- 
pil, that when the jugular veins were tied in a cat, the pupil became narrower (a); but this 


experiment 


(a) See Relationes de libris novis Gotting. . 
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W1TH reſpect to his account of the dilatation of the pupil, we 


may likewiſe obſerve, that as the watery humour, like all other fluids, 


muſt neceſſarily preſs the parts of the iris as much inwards toward 


| the pupil as outwards towards the cornea, it can have no effect in widen- 
ing the pupil. Unleſs therefore that it can be ſhewn, contrary to the 


Principles of hydroſtatics, that the parts of the aqueous humour are 
not in equilibrio among themſelves, this opinion muſt neceſſarily fall to 


the ground. But further, if the dilatation of the pupil were not owing to 
the natural contractility of the longitudinal fibres of the avea, but 


merely to the preſſure of the aqueous humour upon its edges, when the 
power contracting it ceaſes to act; the pupil ſhould, contrary to experi- 


ence, continue to grow wider for ſome time after death, becauſe the veſ- 


ſels and fibres of the iris, becoming then much more flaccid, muſt 
be leſs able to reſiſt the ſuppoſed preſſure of the aqueous humour: 
but if the enlargement of the pupil is owing to the natural con- 
traction of the longitudinal fibres of the iris, as has been above ex- 
plained, then it will appear why the pupil does not become wider, 
but rather narrower after death; becauſe theſe fibres which re- 
tract its edges gradually loſe their contractile power, and are fome- 
what lengthened *. 

M. WinsLow 18,1 believe, the firſt who 3 that the 3 
becomes leſs after death. In ſome bodies he found it of a mode- 
rate ſize, in others a good deal more contracted, but never much di- 
lated, as we know happens in a gutta ſerena, ſyncope, apoplexy, gc. + 


The pupil, however, not only thus becomes narrower after death , but 


alſo ſometimes before it. 
Tavs in a "wy" of 5 years of age, who had been for Si FROG 
Eh comatoſe, 


experiment only ſeems to ſhew that the veſſels of the ; iris as wellas the veſſels of the conjantive 
and indeed of the whole face, are much diſtended when the return of the blood from them 


to the heart is prevented. This diſtenſion of the veſſels of the iris muſt have rendered the 


pupil ſomewhat narrower : but I ſhould imagine that this diminution of the pupil is as different 
from its contraction occaſioned by light, as the ſwelling of the penis, 1n conſequence of a li- 
gature made upon it, is different from a true erection. 


* See ſome farther obſervations on this ſubje& in my Phyſiological Eſſays, edit, 2. 1 1 44, 
Cc. 


+ Memoires de Vacad, des ſciences 1721. edit. 8vo, p. 416. 
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7 
comatoſe, the pupil firſt became remarkably wide, and was not 
ſenſibly affected by a lighted candle brought very near the cornea : 
about 15 hours after this, looking into his eye, I obſerved, with 


ſome ſurprize, the pupil not larger than in a ſound eye in a moderate 


light. At this time having endeavoured to rouſe him, by holding 


ſpirit of ſal ammoniac. to his noſtrils, and making him ſwallow ſome 


cinnamon water with p. volat. olegſ. the pupil was thereby ſud- 
denly dilated, and became as wide as it had been the evening be- 


fore. After half an hour, he was ſeized with a greater degree of 
ſupor, and his pupil became again remarkably leſs as above, and 
ſo remained equally in all degrees of hight ; but upon applying a 


ſecond time the ſpirit of /al ammon. to his noſe, it was quickly en- 


larged, ſo as to occupy two-thirds of the cornea. This experiment 
repeated four times in the ſpace of two days, and always with: 


the ſame ſucceſs. During moſt of this time, the pulſe was ſtrong 


and full. When his head was opened after death, we found imme- 
diately below the corpus calloſum about two ounces of water. 


FRoM this caſe it ſeems probable, that the dilatation of the pu- 
pil ſoon after the coming on of the coma, was owing to the com- 


preſſion of the thatami nervorum opticorum, by the water collected in 
the brain, which rendered the retina inſenſible of the ſtimulus of light. 

Soon after, the origin of the nerves of the uvea beginning to be 
compreſſed by the growing collection of lymph, the longitudinal 


fibres of this membrane loſt their power of contraction, and be- 
came flaccid, almoſt as in dead bodies; whence the edges of the pupil 
were leſs retracted. The volatile ſpirits applied to the olfactory 


nerves, by giving a ſhock to the whole brain and vervous ſyſtem, 
in ſome degree opened the obſtructed nerves of the uvea, ſo as to. 


allow their influence to be derived into its fibres, the neceſſary con- 
ſequence of which was the dilatation of the pupil. But as 


Hoon as the effect of this flimulizs was over, the influence of 
their nerves being again intercepted, the longitudinal fibres of 
the uvea were relaxed, and therefore the pupil was leſs dilated. 
As theſe different ſtates of the pupil were more remarkable in 
che left than in the right eye, it is probable, that one ſide of 
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the medullary ſubſtance of the brain was ſomewhat more compreſſ- 
ed than the other. Laſtly, ſince, after the pupil was enlarged by 
the ſimulus of the volatile ſpirits, the eye ſtill remained wholely 
inſenſible to the action of light, it is reaſonable to think, that the 


preſſure upon the origin of the optic nerves was greater than up- 
on that of the nerves of the uvea. | 


2. THE motions of the pupil are not only neceſſary to adapt the 


eye to different degrees of light, but alſo to the diſtin& viſion of 
objects at different diſtances. Thus if a book which one can eaſi- 


ly read at the diſtance of two feet, is gradually brought nearer the 
eye till the letters can be no longer diſtinguiſhed, the pupil will be 
obſerved to become narrower in proportion as the book approaches 
the eye. Again, if one looks firſt to a candle two or three feet diſtant, 


and immediately after to the point of a quill, or any ſuch object, 


within five or 1ix inches of the eye, and nearly in the ſame direc- 


tion with the candle, the pupil will be ſenſibly contracted: now, as the 
ſame quantity of light from the candle ſhines upon the eye in theſe. 


two caſes, the greater contraction of the pupil in the latter caſe cannot 
be owing to the light more ſtrongly affecting the retina, but to an 
effort of the mind to ſee the object more diſtinctly. This is further 


confirmed by the following experiment: Let one with his back to 


the light, firſt look to an object of a lively colour at the diſtance of 
three or four feet from his eyes, and afterwards to a dark one at 
the diſtance of five or fix inches, and the pupil will be obſerved to 
become ſenſibly narrower when he looks at the near object, altho' 
the quantity of light reflected from it be leſs. Therefore the learn- 


ed Dr Jurin ſeems to be miſtaken when he ſays, that in a faint 


light the pupil is ſo ſo far from contracting in order to diſtinct vi- 
fon, that there is rather a neceſſity of dilating it to take in more 


light“; for in a faint light the pupil is always obſerved to be 
wider when we look at an object three or four feet from the eye, than 
wWuhen it is placed fo near it as to be feery indiſtinctly. 


THE 


2 Eſſuy on diſtinct and indiſtinct viſion, at the end of Smith's Optics, p. 145. 
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TA E neceſſity of the contraction of the pupil when we look at near 
objects, in order to render viſion more diſtinct, is eaſily underſtood; 
for as in near objects the divergency of the rays is greater than in di- 
ſtant ones, and as thoſe rays only ſerve for diſtinct viſion which do 
not diverge much from the ax:s of each pencil, the pupil muſt be 
contracted, in order that the uſeleſs or diſturbing ones may be ex- 
cluded. The contraction therefore of the pupil in viewing near ob- 


jects, is not ſolely owing to the ſpiſſitude of the rays reflected from 


them, as Plempius, and others, have thought *, but chiefly to an effort 
of the will in order to diſtinct viſion: in like manner, when we look at 


remote objects, the pupil not only becomes wider, becauſe the rays 


are thinner, and conſequently their light fainter, but alſo becauſe its 


ſphincter muſcle, on account of the weakneſs of the light, is not 


near ſo much contracted in order to diſtin viſion, as when we view 
objects which are placed at a leſs diſtance from che eye than the 
limit of diſtinct viſion. 

Ix viewing diſtant objects, the pupil is not lies by any fort 


of the mind, but its ſize is chiefly determined by the quantity of 


light applied to the eye, which, as it is, cæteris paribus, fainter in di- 
ſtant than in near objects, muſt occaſion a ſmall degree of dilatation in 
the pupil, when we contemplate the former: but in looking at any 


thing nearer the eye than that diſtance at which we ſee diſtinctly, 
and with the preateſt eaſe, the contraction of the pupil is principally 


owing to a voluntary exertion of the mind's power in order to render 
viſion more diſtin& ; and but in a very ſmall degree, to the ſtronger 


and more vivid light, which the object, on account of its vicinity, 


reflects upon che eye 5 e ; 78 
0 Plemp, as lib. 3 3. cap, VV 
+ Although the learned Dr Porterfield has 1 quoted this 3 in - hich +; a 
manner (particularly by leaving out theſe words, on account of its vicinity). as to expole it to 


cenſure (a); yet its truth is proved by the following eaſy experiment. If, while one looks 


5 ſtedfaſtly at a pin at the diſtance of thiee feet from the eye, another pin be placed in the ſame 


right line in the axis of viſion, within three or four inches of the eye, the pupil will not be ſenſi - 


bly leſſened, although more rays enter the eye from this near pin than from the more diſtant 


one; but as ſoon as the perſon views the near Pin, the pupil will 15 evident] y roy | in order 
that it may be ſeen more diſtinctly. : 5 
(%) See his Treatiſe on the eye, vob. 1. p. 1717. 
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[| | | vi. M AITRE JAN has erroneouſly aſſerted, that the prpil. is leſ- tf 
i | ſened when we look at diſtant objects, and dip when we behold Z 1 
lf near ones; and endeavours to ſhew the uſefulneſs of theſe motions Lo 
| 1 diſtinct viſion *. 1 
* Tax ingenious author of the Eſſais de phy que ſeems to have fal- - 
1 len into an error likewiſe inconſiſtent with the laws of viſion, when he | = 
obſerves, that the images of objects 1 in the bottom of the eye are great- 8 


er or leſs, as the pupil is more or leſs dilated; and hence accounts. 
for the ſun's appearing larger when he firſt appears above the hori- 
zon, than at mid-day, when his greater ſplendor makes the pupil to 
be more contracted t. But if this were ſo, objects ought to appear 
always largeſt in the fainteſt light; which we do not find confirmed T0 
by experience. Further, ſince the image of any object is formed by 4 
the union of the pencils of rays that flow from each point of the go 
object in correſpondent points of the retina, it appears, that its maga E 1 
nitude depends on no other circumſtances, but the real magnitade 8 
of the object, and its real diſtance from the eye 1. The different 
fize of the pupil may, agreeably to what has been obſerved. above, 
affect the luſtre and accuracy of the ſeveral points of the image, | 
but cannot alter their diſtance, becauſe the axis of the ſeveral pencils, 
and their angles of inclination, continue the ſame, whatever is the 
bulk of the pupil. Any one may ſatisfy himſelf at once, by an ea- 
ſy experiment, that the contraction and dilatation of the pupil cannot 
alter the bulk of the image of any object formed on the bottom of 
the eye; for the picture which is made by a common lens on a ſheet 
of paper, will be found to ſhrink or ſwell, when greater or leſſer 
concentric portions of the lens are covered. 
As we have already ſeen, that the pupil cannot be ſo much con- 
tracted by the action of light alone on the eye, as when, along with: 
this, there is an effort of the will to ſee a near object more diſtinct- 
ly; fo the pupil cannot, by any effort in order to diſtinct viſion, 
apa | „ 


„ Maladies de Lil, chap. 8. & 21. 
+ L *Anatomie d'Heiſter, avec Eſſais de dn dene edit. a. p. 703, 4 
4 It is not affirmed, that the apparent magnitude of objects depend on the e e 


here mentioned alone; for we are well aware, that experience, — known. diſtance of. objects. 
and other things, have great infnence | in this matter. 
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be as much leſſened in a faint light as in a bright one. Thus, if 


one with his back to the windows of a room, brings a ſmall print- 
ed book ſo near his eyes, that he cannot, without ſtraining, diſ- 
tinguiſh the letters ; upon turning his face quickly to the light, he 
will be able to read with little difficulty * ; becauſe, by the action of 
the ſtronger light on the retina, the pas is immediately leſſened; 
and therefore its power, to prevent the diſſipation of the rays, and 
conſequently indiſtinct viſion, is increaſed. Hence neither the ſin- 


gle effort of the mind to avoid indiſtinct viſion, nor a vivid light a- 
lone, can contract the pupil to its leaſt ſize, that is, not ſo much as 
when both theſe cauſes of its contraction are united. 


In infants, but more eſpecially in ſuch as are newly born, the pu- 


pil is obſerved to be wider in proportion to the breadth of the iris, 
than in grown people, when the eyes of both are expoſed to the 


ſame degree of light; 1. becauſe in fetuſes and new-born children, 


the cornea being thicker, leſs tranſparent, flatter, and not ſufficiently 
ſtretched, on account of the ſmall quantity of aqueous humour tr, 


the retina is leſs affected by the rays of light, which are neither free- 


ly tranſmitted to, nor properly collected upon it ; and 2. becauſe 
it 18 e that they want, in a great meaſure, the faculty of 


= 25 55 contracting 


* See Dr Jurin's ay on diſtinct aud indiſtina viſion, 
+ Memoires de I Acad, des ſciences 1727, edit. 8vo, p. 348 7 ad 350. | 
+ It has been objected to this, that if in infants viſion is indiſtinct, on account of the cornea 
being thicker, flatter,” and leſs tranſparent in them than in adults, their pupil ought not to be 
wider, but more contracted, in order to render viſion more diſtin& (a). But as the above-men- 
tioned differences between the eyes of new born intants and thoſe of grown perſons do really 
take place, the greater wideneſs of the pupil in the former than in the latter ſhews the fallacy 


of this reaſoning ; and at the ſame time demonſtrates, that the eyes being ſull and plump, or 


much diſtended with the aqueous and other humours, cannot be the cauſe of the widenels of 


the pupil in new-born children, as the learned Or Porterfield maintains (5) : On the contrary, | 
as Petit has obſerved, the cornea which is a good deal flat at birth, becomes afterwards more 


prominent, by the increaſe of the quantity of the watery humour. I ſhould only add, that 
when objects are not clearly ſeen, becauſe the rays of light are not tranſmitted to the retina 
on account of an opacity of the cryſtalline, watery humour, or cornea, the pupil is not con- 
tracted to remedy this defect, as it is, when objects are ſeen indiſtin&ly, on account t of their 
being placed either too near or too far from the eye. 
(a) See Dr Porte: beld's Treatiſe on the eye, vol. 1. p. 170, and 171, oh 
(5) Porterſie ld's Treatiſe on the eye, vol. t, p. 163. | 
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contracting the pupil, in order to the more diſtinct viſion of near 
objects, which ſeems, like the uniform motions of the eyes, to be 


partly acquired by habit. The cauſes, therefore, to which the con- 
traction of the pupil are owing, being weaker in new-born infants 


than in adults, it is no wonder that this 3 Te Hp more di- 


lated in the ae than in the latter. 
IN old people, the pupil becomes leſs moveable, becauſe che re- 


Lina grows leſs ſenſible of the fimulus of light, and the muſcular fi- 
bres of the iris loſe in part their contractile power: further, in old 


age, the cornea, on account of the decreaſe of the aqueous humour, 
loſes its brilliancy ; whence the retina will be leſs affected by light, 

and conſequently the pupil would become wider, were it not that 
this is more than compenſated by the diminiſhed elaſticity of the 
longitudinal fibres of the uvea, and by the eye becoming leſs, in 


conſequence of a diminution of the quantity of its humours, whence 
the diameter of the cireulus albus, to. which the uvea is attached, 


being leſſened, the aperture of the pupil muſt become narrower. 
THE motions. of the pupil from light differ from thoſe which 
are performed in order to render viſion leſs indiſtinR ; fince the for- 


mer are owing to an uneaſy ſenſation affecting the retina; whereas. 


the latter ariſe from an act of volition, or effort of the will in or- 
der to the more diſtinct viſion of objects at certain diſtances, The 
former are of the ſame kind with the contraction of the diaphragm. 


in the hiccup and in vomiting, of the muſcles of reſpiration in 


ſneezing, and of the acceleratores urme in expelling the /emen.. The 


latter agree with the motions of the cryſtalline, by which the eye 


is adapted to ſee diſtinctly at different diſtances, and with the uni- 
form motions of the eyes in looking at objects. The firſt are al- 
ways neceſſary and independent of the will; but the ſecond are 
plainly voluntary, and can be reſtrained if we pleaſe, though cher 
are often not attended with conſciouſneſs of volition. 

IN looking at near objects, the pupil is leſſened, at the ſame time 
that the cryſtalline humour is brought forward towards the cornea 
by the contraction of the ciliary proceſſes; but when we contem 
plate more diſtant ones, the contraction of the ciliary proceſſes and: 

orbicular | 
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orbicular muſcle of the uvea ceafing, the cryſtalline returns to its 
natural ſituation, and the pupil to that ſize to which it is fixed by 
the quantity of light applied to the eye. Theſe motrons, though 
both voluntary, yet come to be ſo connected by habit, that we can- 
not perform them ſeparately ; nay, as often as we direct our eyes 
to any near object, the motion of the cryſtalline and contraction of 
the pupil naturally go along, and are performed in ſuch a degree, 
as is moſt proper to procure diſtinct viſion at that particular diſtance; 
nor can we ſeparate theſe three motions; although, as they are all 
voluntary, they may be reſtrained or performed at pleaſure. 

THz pupil differs from the anus, neck of the bladder, and other 
paffages guarded by / bincters, in being always dilated when no- 
thing adventitious acts on the eye, while the latter, left to them- 
ſelves, are conſtantly contracted; the reaſon of which is, that the 
natural and equable contraction of the longitudinal fibres of the 
1 a, Which ſerve to dilate the pupil, is ſtrongeſt, while the contrary 
holds true of the other paſſages now mentioned, whoſe Hphincter 
muſcles have either no proper antagoniſts, or ſuch as are much 
weaker than themſelves. Further, after death, when theſe /phinders 
are relaxed, and conſequently their paſſages rendered more patent, 
the pupil becomes ſenſibly leſs, becauſe the longitudinal fibres of the 
iris, to whoſe contraction its. dilatation was owing, loſe their con- 
tractile power, grow flabby and longer. Hence we ſee, that at death 
the eye-lids remain partly open, for the fame reaſon that the pupil! is 
leflened after it. = 2h 4 

Ir, from any cauſe, the longitudinal fibres of the wvea are render- 
ed quite paralytic, while its circular muſcle retains its uſual power, 
the pupil will, by the natural contraction of the latter, be at all times 
very much contracted, ſo that in a bright light it will become little 
leſs than in the ſhade. If the circular, as well as longitudinal fibres 
of the iris, are intirely paralytic, the pupil will loſe its whole mo- 
tion, and be much in the ſame ſtate that it is in ſome time after 
death, i. c. it will be generally as much contracted as the pupil of a 
ſound eye is in a moderate degree of light. If the muſcular fibres 
of che iris are not wholely deprived of their contractile power, but 

much 
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much weakened, the pupil in a dark place will have its edges a little 


retracted by the action of the longitudinal fibres, and in a bright 


light will be ſomewhat leſſened by the contraction of the circular 


ones; but theſe motions will be much more inconſiderable than in 


a ſound eye. 


Ix all the caſes above mentioned, the diſeaſe called by Hippo- 
crates, and others among the ancients, j«p=xer=, will happen, i. e. the 


patient will ſee in the day-time, but in the twilight and night-ſeaſon, 


he will not be able to diſtinguiſh objects. An inſtance of this I 


had lately in a young man of about 27 years of age, who had ſerved 


for ſome time in the navy, where he had been expoſed to much fa- 
tigue and cold: his eyes appeared ſound; nor could I obſerve that 


they differed from the eyes of other people, excepting that the pupil 
had very little motion: it remained always pretty narrow, and was 
neither remarkably contracted by light, nor dilated in the dark. 


This perſon ſaw well enough in the day-time, eſpecially if the wea- 


ther was ſerene; but in the twilight, or in an obſcure place, was ſo 
far from diſtinguiſhing objects, that he could ſcarcely find his way: 


as his pupil had ſome motion, it is probable, that the fibres of the 
iris were not quite paralytic, though much weakened: his ſeeing in 
the day- time ſhewed, that the retina was either wholely, or in a good 


meaſure, ſound; and that his blindneſs in a faint light was owing 


to the pupil's not being dilated ſo as to admit a ſuthcient quantity 
of rays into the eye. 


Ir, after an inflammation of the iris, a rigidity ! is left on its cir- 
3 or longitudinal fibres, the pupil will be depri ved, either 


wholely, or in a great meaſure, of its uſual motions; and may be 
either too much contracted, or greatly dilated: if the former, the 
patient will only ſee well by day; if the latter, the eye will not be 
able to bear a bright light, and therefore the patient will ſee beſt 


in the ſhade and by candle- licht; ; i. e. he will labour under the diſ- 


eaſe called wra kur. 
ALTHOUGH in an amaurofis the pupil i is generally minch dilated, 


yet this 1s not always the caſe; for as often as the fibres of the 
nivea are intirely deprived of their contractile powers, the pupil ap- 


pears 
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pears as much, or rather more, contracted than in a ſound eye. OF | 
this I ſaw an inſtance, not long ago, in a woman who was almoſt 
totally blind of both eyes, where there was no opacity in the cornea 
or cryſtalline humour, but only a want of motion in both pupils. 
The pupil of the right eye was immoveable, and always as much 

contracted as it ſhould have been in a moderate light; the other 
was dilated, as is uſual in a gutta ſerena, but when expoſed to the 
light ſeemed to contract a very little. By means of this eye ſhe 
diſcerned light from darkneſs, but could not x diſtinguiſh objects : 
with the other eye ſhe ſaw nothing. 

IN this patient both eyes ſeem to have been affected with a gutta | 
ſerena; in the right eye the retina was not only inſenſible, but the 
muſcular fibres of the wvea muſt have been quite paralytic, whence 
the pupil remained always moderately contracted, as Winſlow has. 
commonly obſerved it ſome time after death *. In the left eye the 
retina, though conſiderably diſeaſed, was not holy deſtitute of 


feeling, and the fibres of the uvea ſeem to have been found and pot- 
3 of their uſual contractile pore. 


> 


Of the motions of the muſcles of the internal ear. 


S, without the motions of the pupil, the eye would have been 
il contrived for viſion in different degrees of light, and at 
different diſtances; ſo the ear would have been unfit for hearing 
diſtinctly a diverſity of ſounds, were not ſome of its parts capable 
of various degrees of tenſion. A muſical chord, of a determinate 
length and tenſion, can only vibrate harmonically with one parti- 
cular ſound; if therefore there was no mechaniſm, by means of 
which the membranes of the tympanum and feneſtra owalis could be 
more or leſs ſtretched or relaxed, they could only be harmonically 
affected by one ſound; which, therefore, alone would be heard diſ- 
tinctly, and all others more or leſs confuſedly. To prevent this in- 
conveniency, the malleus is furniſhed with three muſcles, and the. 
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ſlapes with one; by the various contractions of the former, the 
membrane of the tympanum, and by means of the latter, the mem- 
| brane of the fengſtra ovalis, is rendered more or leſs tenſe, and ſo 
| FE accommodated to almoſt all poſſible ſounds. 
ll | IT may well appear wonderful, how the ears ſhould be ſo dts 
adapted, by the various contractions of theſe muſcles, to ſuch a vaſt 
variety of ſounds ; but with what exquiſite {kill and amazing wiſ- 
dom is every thing in the animal frame adjuſted ! As the ſtimulus 
| of light upon the retina, and the ſenſation of indiſtinctneſs in near 
0 | objects, excite the mind to contract the pupil, ſo the leſs diſtinct tre- 
; mor of different ſounds, affecting the auditory nerves, is the cauſe 
| of the ſubſequent contractions of the muſcles of the internal ear ; 
for no ſooner does the mind perceive the firſt indiſtinct noiſe of any 
- ſound, but it inſtantly contracts ſome of the above muſcles, ſo as 
maſt nicely to adapt to it the membranes of the #ympanum and fe- 
neſira ovalis : if the ſound be acute, theſe membranes are juſt 
as much ſtretched as is neceſſary for their vibrating harmonically 
with it; if it be flat, they are dulv relaxed: and thus, by a moſt 
ſimple mechaniſm, the ear is rendered ſenſible of the ſmalleſt varia- 
tions of ſound or difference of notes in muſic. As infants ſeem, 
by habit, to acquire a faculty, or at leaſt a greater dexterity of ad- 
juſting their eyes, by the motions of the pupil and cryſtalline hu- 
mour, to the various diſtances of objects; ſo it is not improbable, 
that they may at firſt hear leſs diſtinctly, till, by degrees, they come 
to acquire a power of readily accommodating their ears more exact- 
ly to different ſounds. And is not the want of an EAR (as it is 
uſually called) owing to a deficiency of this power *? While that 
exquiſite diſcernment of muſical ſounds, which many poſſeſs, ſhews, - 
that they can adjuſt their ears to different notes with the greateſt ac- 
curacy. 
THAT the motions of the muſcles of the ine ear proceed from 
the mechanical action of ſound or vibrating air on their fibres, the 
analogy of the motions of the yur mo ſeem to contradict. And, 
1 1 500 if : 


* This may ariſe either from a leſs degree of ſenſibility in the auditory nerves, or of agili- 
ty in the mulcles of the ear, or from both. | | 


— 
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if this were the caſe, why ſhould not all the muſcles of the malleus 
be equally contracted by the ſame ſound ? And why ſhould thoſe 
which ſerve to ſtretch the membrane of the drum be excited into 
motion by acute ſounds, while the muſcle which relaxes it is only 


brought into action by grave ones ? As brute animals, upon the firſt 


perception of any noiſe, turn their external ears towards the place 
from whence it comes; ſo, at the ſame time, they adapt their inter- 
nal ear to it; the firſt of theſe motions cannot be denied to flow 


from their ſentient principle actuated by the ſound ; why then 


ſhould we doubt that the latter proceeds from the ſame cauſe ? 
THE motions of the muſcles of the internal ear, in conſequence of 


various ſounds, are not only unattended with any conſciouſneſs of 


volition, but are altogether involuntary ; for we cannot move them 
except when ſound ſtrikes the ear, nor hinder them to act when it 
does. | | 


. VIII. 


07 the alternate motions od reſpiration 


 ESPIRATION is that action whereby a certain quantity of air 
is alternately received into the lungs and expelled out of them: 
it conſiſts of inſpiration and expiration. Inſpiration, or the recep- 


tion of air into the lungs, is owing to the contraction of the inter- 
coſtal muſcles and diaphragm, whereby the cavity of the thorax is 
both lengthened and widened ; for as the lungs, together with the 

heart, Oc. perfectly fill the cavity of the breaſt, and as their exte- 
rior ſurface is every where contiguous to the pleura and diaphragm ®, 


5 1 55 
Some authors contend, that the lungs are not contiguous to the pleura, and that, in the 
ſpace between them, there is contained what they call internal air, the uſe of which in reſpi - 


ration they endeavour to ſhew ; but the arguments, upon which this opinion is founded, do 


not appear to be concluſive, and which I think I could eaſily ſhew, were it not foreign to our 


preſent deſign ; nor is the authority of the illuſtrious Morgagni tufficient to ſupport that 
doctrine (a), ſince the beſt anatomiſt may be deceived in making a ſingle experiment, and ſince 
we have the repeated experiments of ſome of the other great anatomiſts againſt him; nay, 


in every dead body, where the integuments and intercoſtal muſcles are carefully takes ol the 
lungs may be ſeen contiguous to the pleura, 
(a) Adverſar, anat. 5, animadver, 33. p. 46. 
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it neceſſarily follows, that when the diaphragm, by its contraction, 
deſcends, and the ribs, by the action of the intercoſtal muſcles, are 
raiſed, the lungs muſt follow them, and conſequently the external 
air muſt ruſh in by the glottis, to fill the vacuity that would >ther- 
wiſe happen in the cavity of the cheſt. | 

INSPIRATION being thus performed, the inſpiratory mulſcles are 


relaxed, upon which the ribs by the renitency of their elaſtic carti- 
lages return to their former ſituation, and the diaphragm, by the re- 


action of the ſtretched peritoneum, pericardium, and abdominal mu- 


ſcles, is puſhed up into the thorax ; whoſe cavity being therefore di- 
miniſhed, the air contained in it muſt be expelled by the glottis X. 


In order to account then for the alternate motions of reſpiration, 
it is only neceſſary to ſhew, why the intercoſtal muſcles and dia- 
phragm are alternately contracted and relaxed; ſince their contrac- 


tion occaſions inſpiration, and their relaxation allows the elaſtic force 
of the cartilages of the ribs, Oc. to produce expiration f. But as 
Mr Bremond has, in the Memoires of the academy of {ſciences for 


1739, favoured us with ſome experiments, which he thinks clearly 
prove, that the lungs are not paſſive in reſpiration, but are endued 


with a power of dilating and contracting themſelves independent of 


the motions of the thorax ; it will be neceſſary, before we proceed 
any further, to ſhew, how far this ingenious. gentleman has been 


deceived ; and that the lungs have really no proper alternate motion 
of their own, but follow the motions of the cheſt. 


Or the experiments related by Mr Bremond, the following ai are e the 


. moſt remarkable. 


1. AFTER a wound ads in the thorax of a dog, the lungs, ir in- 
ſtead of collapſing, continued to be contracted and dilated alternately, 
but their motions were aſynchronous to thoſe of the thorax ; for when 


the 


* While the cavity of the 7horax is leſſened by the cauſes here mentioned, the muſcular 
fibres of the bronchia, by their contraQiile arent contribute to the expulſion of the air from 
the lungs, 

* + If any one doubts of both rows of intercoſtal 1 conſpiring to 2 up the ribs, he 

need only compare what Winflow has ſaid on this head (Anat. ſect. 3. Ng 1057. 1058. 1059.) 
with the courſe and direction of theſe muſeles in a freſh ſubject; or, if that cannot be had, wich 
the elegant figures of them publiſhed by Dr Hoadly at the end of his lectures on reſpiration. 
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the ribs were depreſſed, a ſmall portion of the lungs was * out 
at che wound with a conſiderable force “. 


2. Ar TER making an opening in the breaſt, and breaking four 
or 17 of the ribs, the lungs continued for ſome time to be alter- 


nately expanded and contracted; and iſſued, always, out at the 
wound, when the thorax collapſed T. 


3. Ar ER three ligatures were mae upon the trachea of a dog, 
and the thorax was opened, the alternate motions of the lungs were 
obſerved to go on very briſkly ; but they appeared to be dilated, and 
iſſued out at the wound when the cheſt WAS contracted, and 1 ver/a . 


Ho wEvER difficult it may be thought, at firſt fight, to account 


for the appearances in theſe experiments, yet it is eaſy to ſhew, 
that the lungs cannot be endued with a power of expanding them- 


ſelves, independent of the dilatation of the thorax, as Mr Bremond 


ſeems to think, after Platerus, Sennertus, and others, who in this 


followed the Arabian phyſicians. 


As the lungs are compoſed of an infinite number of veſicles and | 
cellular interſtices ), which are partly made up of elaſtic con- 


tractile fibres, it is eaſy to perceive that when diſtended with air, 
they muſt endeavour to reduce themſelves to their former bulk ; 


but, ſuppoſing the veſicles of the lungs empty and collapſed, by 


what mechaniſm can they expand themſelves, or where are the an- 
tagoniſt muſcles that can overcome the natural contraction of their 
fibres? All the hollow muſcles of animals are continually endea- 


vouring to contract, nor can they be dilated by any mechaniſm of 


their own : thus the bladder of urine, which may be compared to 
N * a 


* Memoires de PAcad. des 88 17 39. edit. Bro, P- 463. and 465. | 
* Ibid, p. 464. and 465. | 
1 Memoires de VAcad, des ſciences, p. 468. 
} The reader may ſee, that our reaſoning here is of equal force, whether the lungs a are 


ſuppoſed er cellular, with Helvetius (a), or Oy veſicular partly cellular, with 
Winſlow (5), 


(a) Memoires de FAcad. des ſciences 1717, edit. 8vo, p. 30. 31. Ge. 
(5) Anatomie, ſect. ix. No. 105. 106, 107. 
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A fingle velicle of the lungs, mee contracts itſelf, when 
the urine is evacuated, and would for ever remain in this ſtate, 
were it not dilated by the urine flowing anew into it. In the 
ſame manner the ſtomach and inteſtines, which are hollow muſcles, 
have nothing in their ſtructure by which they can expand them 
ſelves: they are ever endeavouring to arrive at their leaſt capacity, 
and are only prevented by the aliment, air, and other fluids con- 


tained in them. It follows, therefore, that the pulmonary veſicles 
and cells which are compoſed of elaſtic contractile fibres, cannot 
be dilated by any power or action of their own. 


Bur further, if Mr Bremond's experiments prove any thing, the 
lungs have not only a power of inſpiring air by the trachea, but, 


although this fluid 1s denied its uſual acceſs by the glottis, can ex- 


pand themſelves alternately, notwithſtanding the preſſure of the 


atmoſphere upon their external ſurface reſiſting ſuch expanſion ; ; 
which is much the ſame as if one ſhould affirm, that a bladder per- 


fectly empty, with a tight ligature about its neck, could, by its 
own proper power, ſwell and overcome the preſſure of che external 


air. 


Hav IN ſhewn that che lungs cannot poſſibly be endued with a 


power of expanding themſelves, it remains, that we now inquire, 


to what cauſes their apparent motions, in Mr Bremond' s experi- 
ments, were owing. 

In the two firſt experiments above mentioned, when the cavity 
of the thorax was enlarged by the action of the inſpiratory muſcles, 
a ſmall portion of air would be received by the glottis into the 


lungs of the wounded fide : but as this could bear no greater pro- 
portion to the air entering by the wound, than the aperture of the 
glottis did to this opening, the ribs would at that time recede from 


the lungs, which therefore would ſeem to ſubſide. When the Ho- 
rax collapſed, the air contained betwixt the ribs and the ſurface | 
of the lungs eſcaping by.the wound, the lungs would ſoon become 
contiguous to the ribs, and even part of them would be puſhed 
out at the opening, not only on account of the convulſive contrac- 
tion of the N {queezing the lungs Mo more than in ordi- 


nary 
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nary expiration, but partly from the ſmall quantity of air received 

by the glottis during the former inſpiration, and not yet wholly 
expelled, which being tarified by the heat of the lungs, muſt con- 
ſiderably increaſe their bulk. 


THE apparent contraction therefore of the lungs, when the ws 


endeavoured to inſpire, as remarked by Mr Bremond in his ex- 
periments, 15 in my opinion to be aſcribed entirely to the enlarge- 


ment of the thorax, which at this time riſes from the anterior ſurface 


of the lungs; while they, following the diaphragm now ſtrongly 
drawn down towards the abdomen, really recede from the ſternum. 
And if, during expiration, upon the ribs being depreſſed, and the 
diaphragm being forcibly thruſt up into the cavity of the breaſt, by 


the ſtrong convulſion of the abdominal muſcles, the lungs really ap- 


peared toſwell, and ſome portion of them was even forced' out at the 
aperture made in the thorax ; yet this ought not to be attributed to 
an expanſion of the lungs happening at this time, but rather to vhe 

ſubſiding of the ribs and the protruſion of the diaphragm into the 
cheſt, whoſe cavity being therefore much diminiſhed, the lungs (in 
ſome degree inflated) not only fill it, but being preſſed on all ſides, 
are thruſt out at the wound, where there is leaſt reſiſtance ; as ſoft 
clay, leaven, or ſuch like ſubſtances when {queezed in the hand, are 
forced through the interſtices between the fingers. 

Bur further, while the thorax is wounded only on one ſide, the 
lobes of the other fide continue to follow the motions of the cheſt 


as uſual, and to be alternately inflated,with air ruſhing into it by 
the glottis*: when therefore, during expiration, the air is forcibly 


expelled out of theſe lobes, although the greateſt ſhare of it eſcapes 


by the glottis; yet, ſince fluids preſs equally every way, ſome part 
muſt enter the large branches of the trachea which belong to the 
lobes of the wounded fide, and conſequently dilate it; and this the 
more remarkably, as the animal in ſtraining to cry contracts its 


glottis more or leſs, and ſo renders the egreſs of the air through it 
more difficult ; hence, during expiration, this part of the lungs 
will appear to ſwell conſiderably, and ſome portion of this part will 


kf Highmore Diſquiſit, anatom. p. 188. 
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be puſhed out at the opening in the thorax, not only as its cavity is 


at this time much leſſened, but as theſe lobes are in ſome degree 
inflated: it is plain however, that even this inflation is owing to the 
contraction of the hx forcing the air out of the lobes of the 
ſound ſide. 

THis is further confirmed by an obſervation of Dr Houſton, 
who obſerves, that when the dog cried, his lungs burſt out at the 
* 


and even by an experiment of Mr Bremond's own, in which Fen 


though, after making an opening into one fide of the thorax, and 


breaking three or four ribs, the lungs were puſhed out at the 


wound, every time the breaſt was contracted; yet, as ſoon as the 
anterior part of the thorax. and fternum were raiſed, and both ſides 
of the breaſt thus laid open, the lungs inſtantly collapſed, and re- 


mained ſo without any motion, notwithſtanding the heart, ribs, and 
diaphragm continued their alternate motions for ſome time . 
HIGHMORE, who mentions his having made numerous experi- : 


ments upon dogs, in order to ſatisfy himſelf concerning the man- 
ner in which reſpiration is performed, obſerves, that when both 
ſides of the thorax had large wounds made in them at once, the 
lungs always collapſed}: nay, there is not one of the many experi- 
ments related by Mr Bremond himſelf, in which the lungs were 
puſhed out of the thorax, when both ſides of it were opened, 


IT muſt be owned indeed, that, in two experiments of the illu- 
ſtrious Baron Van Swieten, the lungs did not collapſe, after both ſides 


of the thorax were perforated, but were protruded through the a- 
pertures, during expiration ||. However, it is to be obſerved, that the : 
wounds ſeem to have been but ſmall; ſince he afterwards adds, that 
| whenthe opening in each ſide of the thorax parallel to the ribs was 


half an inch or more in length, the animals quickly died. Further, 


while the animals lay quiet, the lungs kept within the cavity of the 
| breaſt, and were only thruſt out of the wounds, when, from pain, 


| hay. 
* Philoſophical Tranſactions 8 vol. 9. p. 141. | IE 
+ Memoires d' I Acad, des ſciences, 1739, edit. 8vo, p. 4 
+ Diſquiſit. anatom. p. 188. 

|| Commet, in Boerhaav, Aphor tom, 1. p. 271. 
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they made great efforts; and ſince in ſtraining, or any violent mo- 
tion of our muſcles, we always contract the glottis, and retain the 
inſpired air in the 7horax, it is probable, that the eruption of the 
lungs through the wounds, in expiration, was owing to the air be- 
ing retained in them while the 7horax collapſed. Laſtly, That illu- 
ſtrious author obſerved, that during inſpiration the orifices of the 
wounds became leſs patent, by the ribs being drawn nearer one 
another, ſo that a leſs quantity of air would enter by them, and a 
greater proportion by the gl/attis: hence the lungs did not collapſe, 
as always happened 1 in Highmore's experiments, when very large 
openings were made at = ſame time in both ſides of the thorax; 
but when a hollow tube, whoſe aperture greatly exceeded that of the 
glottis, was introduced into the wound of each ſide, the lungs i in- 
ſtantly ſubſided, 9 ceaſed, the voice failed, and the dog 
ſeemed to die . F 

Wirtn regard to the appearances. in experiment 3d above mention- 
ed, it ought to be obſerved, that the lungs in a natural ſtate, e- 
qually fill the cavity of the thorax in inſpiration and expiration ; if 
therefore we ſuppoſe the lungs to have been in a middle ſtate of diſ- 
tention, when Mr Bremond made his ligatures on the trachea, their 
bulk muſt have been conſiderably leſs than the cavity of the thorax 
when moſt enlarged, but at the ſame time greater than this cavity 
| when the cheſt is violently contracted: ſo that we ought not to be 
ſurpriſed, if, upon the elevation of the ribs and depreſſion of the 
diaphragm in inſpiration, the lungs appeared to ſubſide, and no 
longer filled the thorax; or if, upon the conſtriction of the breaſt in 
expiration, they ſeemed to ſwell, and part of them was puſhed out at 
the wound. 5 
BuT though we ſuppoſe the trachea to have been tied during in- 
ſpiration, yet ſince the ingenious author found, notwithſtanding 
the ligatures, that after the death of the dog, a ſmall quantity of 
air blown forcibly through the trachea paſſed into the lungs, it is 
not improbable that the diaphragm and ribs ſtrongly ſqueezing the 
lang in expiration, had forced out part of the air contained in them 


onen 


Commentar. in Aphoriſm. Boerhaav. tom. 1. p. 271. 
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through the wind-pipe, ſo as to have reduced them to a moderate 


Nate of expanſion. 


LASTLY, if we ſhould ſuppoſe the ligatures to have been made 
even about the end of expiration ; yet the air remaining in the lungs 
being raiſed by their heat, would ſoon increaſe their bulk to ſuch 


a degree, as that, when the thorax was much contracted, part of 


them muſt neceſſarily be thruſt out at the wound. Perhaps alſo, du- 
ring the enlargement of the thorax, a ſmall quantity of air might, 
notwithſtanding the ligatures, be received by the trachea into the 


lung of the ſound fide, which, upon expiration, would be chiefly 


forced into the lung of the wounded fide; ſince its egreſs by the 


glottis would be difficult, on account of the ligatures on the trachea. 


Tu ar the apparent motions of the lungs in the above experi- 


ments of Mr Bremond, were, in fact, chiefly owing to the motions 


of the thorax, particularly to the alternate depreſſion and aſcent of 


the diaphragm, an experiment related by the author himſelf muſt 
convince us; for he informs us, that the abdomen” of a living dog 


being laid open, and a hole made in the fleſhy part of the diaphragm 


on the left ſide, the lung of that ſide inſtantly collapſed, and remain- 


ed without any motion, although the thorax continued 0 be alter- 
nately dilated and conmrated for a conſiderable time“. Now, if 
the lungs were endued with a power of expanding and dtr. 


themſelves, why did the lung of that ſide, where the diaphragm was 


perforated, immediately collapſe and ceaſe to move? Beſides, does not 
this experiment ſhew, that the apparent motions of the lungs, and 
their egreſs by the wounds, were chiefly owing to their being alter- 


nately puſhed up into the cavity of the thorax, when the diaphragm 


was relaxed? That the aſcent of this muſcle into the cheſt, by the 
convulſive contraction of the abdominal muſcles, eſpecially when the 
dogs attempt to cry, contributes much more to the apparent ſwelling 


of the lungs and their ſung out of the thorax, during expiration, 


than the falling of the ribs, is evident from another experiment of 
Mr Bremond, who bferved theſe motions of the lungs to continue, 
although, with his N he forcibly hindered the ribs of the 


wounded 
* Memoires de I'Acad. des ſciences 1739, edit, £vo, p. 471. 
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wounded fide from moving, and conſequently from preſſing the 
lungs alternately *. 

M. BREMOND aways obſerved, tir when the ribs were elevated, 
the lungs appeared red, but became paler when the cavity of the 
breaſt was diminiſhed F. The lungs being no longer preſſed while 
the thorax was enlarged, admitted the blood from the right ventricle 
of the heart more readily into all their veſſels ; but being ſtrongly 
compreſſed by the aſcent of the diaphragm and depreſſion of the 

ribs, this blood muſt in part Be expelled ; when oe courſe they be- 


come paler, 


War has been ſaid above, may ſerve alſo to ſhew how far M. 
Heriſſant is miſtaken, when, from ſome experiments of a like nature 
with thoſe of M. Bremond, he concludes, that the apparent alternate 
dilatation and contraction of the lungs in animals whoſe thorax is 
laid open, 1s owing, ſolely, to the blood puſhed into the pulmonary 
artery by the right ventricle of the heart, which, by dilating and 
unfolding all its branches and ramifications, muſt make the whole 
ſubſtance of the lungs ſwell, and cauſe the air to ruſh into their ve- 
ficles by the glottis T. If this account of the matter were juſt, the 
alternate ſwelling and falling of the lungs would be very inconſider- 
able, and ought to correſpond with the contraction and dilatation 
of the heart; which however is not the caſe. Beſides, it ought not 
to be obſerved at all, when the paſſage of the air into the veſicles 
of the lungs i is obſtruQed by ligatures made on the trachea, contra- 
ry to what happened in M. Bremond's experiments. 
Tus much being premiſed, to ſhew that the lungs have not 
properly any inherent power by which they can alternately contract 
and dilate themſelves, but that, in ordinary and healthful reſpira- 
tion, they follow the motions of the thorax, we proceed next to in- 
quire, by what power or mechaniſm inſpiration and expiration al- 
ternatel y ſucceed each other, or why the intercoſtal muſcles and 

I. — — cb | . diaphragm 


* Memoires de racad des ſciences 1739, A... 
+ Memoires de l' Acad. des ſciences 1739. p. 483. 
iy Hiſtoire de I Acad, des ſciences 1743, edit, 8vo, p. 103. 


90 OF THE VITAL AND 

diaphragm are contracted and relaxed by turns, as long as life re- 

mains. 
THE learned Boerhaave, in order to account for the Alternate 
motions of the thorax in reſpiration, ſuppoſes, that, at the end of 
1 inſpiration, the blood is tranſmitted in ſmaller. quantity to the left 
| ventricle of the heart, ſince the pulmonary veſſels muſt be confider- 
ably compreſſed by the lungs, which, at that time are greatly diſ- 
9 tended with air: hence he conceives, that not only leſs blood will 
WW | be diſtributed to the intercoſtal muſcles and diaphragm, but, alſo, that 
the influence of their nerves muſt be weakened ; as the ſecretion of 

the ſpirits in the cerebellum muſt be diminiſhed, when a ſmaller 
quantity of blood is puſhed into its veſſels by the heart: the cauſes, 
* therefore, which are ſuppoſed to contract the inſpiratory muſcles, 
being weakened at the end of inſpiration, theſe muſcles will be over- 
| „„ come by the natural reſilition of the elaſtic cartilages of the ribs, 
| 1 together with the re- action of the abdominal muſcles, &c. i. e. 
expiration muſt neceſſarily follow; but no ſooner does che blood, 
= . by the motion of the lungs in expiration, flow in a more plentiful 
5 ſtream to the left ventricle of the heart, than the cauſes actuating 


== _— inſpiratory muſcles begin to increaſe; whence theſe muſcles are 
* cContracted a-new; i. e. inſpiration is produced, to which, for the 
iF reaſons above mentioned, expiration mult neceſſarily ſucceed ; and 
F in this way the alternate motions of the cheſt in reſpiration are car- 
ried on through life *. This theory, it muſt be owned, is ingenious, 
and has an air of ſimplicity which further recommends it; but if 
ſtrictly examined, I doubt it will be found inſufficient to account 
for the alternate motions of the thorax, and the other appearances of 
reſpiration. 


1. Fo, if at the end of inſpiration the intercoſtal muſcles and 
diaphragm were relaxed, on account of the ſmaller quantity of 
blood and ſpirits then diſtributed to them, why ſhould not the heart, 
which alſo receives its nerves from the cerebellum, be affected in the 
ſame way!? If the ſecretion of vital ſpirits were diminiſhed, on Fro 
count of the flowing of leſs blood from the lungs to the left ventricle of 


® Boerhaave Inſtitut, med. &$ 619, & 620. | 
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the heart at the end of inſpiration, how could the pulſe be then e- 
qually ſtrong as at the end of expiration? which however. is the 


caſe, as far as our ſenſe of feeling can determine. 


2. ALTHOUGH we ſhould grant, that at the end of inſpiration 


the blood flows in a ſmaller ſtream to the left ventricle of the heart, 


yet it will not follow, that the cerebellum will ceaſe to ſupply the vi- 


tal organs with ſpirits ſufficient for their alternate motions; ſince 
we know, that after both the carotid arteries have been tied in a 


dog, the motions of the heart and reſpiration went on in the ordi- 


nary way, while in the mean time the cerebrum and cerebellum were 


deprived of more than one half of the blood uſually beſtowed upon 


them 


35 Arpun che lungs 1 been kept for ſome conſiderable time 


in a collapſed ſtate by an effort of the will, the inſpiratory muſcles 


are no ſooner left to themſelves, than immediately they contract, and 
produce a new inſpiration ; which, however, could not happen it 


| Boerhaave's theory was true; fince, in this caſe, the blood mult 


flow with more than ordinary difficulty through the pulmonary 
veſſels, and conſequently the cauſes actuating. the inſpiratory 
muſcles muſt be conſiderably weakened f. 


4. THE inſufficiency of this account of reſpiration is further 


ſhewn by the experiments of Highmore and Bremond, who obſerve, 
that after both ſides of the thorax were laid open, the diaphragm 


and intercoſtal muſcles continued their alternate contractions for a 


long time, although the lungs were collapſed and motionleſs . Here 


we find the motions of inſpiration and expiration continued in the 


thorax, while the lungs remained in the {ame ſtate, and when here - - 


M 2 1 was 


van swieten Comment. in Boerhaav. Aphor. vol. 1. . p. 266. 
+ This argument mult conclude with the greater force, fince even Boerhaave himſelf al- 


_ lows, that the blood paſſes leſs freely through the lungs when they are collapſed than when 
they are inflated, * Pulmone per atrem diſtento, ſanguini pulſo ex cordis dextro thalamo, 


* latiora vaſa arterioſa, et venola, minus reſiſtunt, tranſitum expediunt ; : faciunt ur omnis ille 


_ © rapiatur eo quam celerrime ventriculum ſiniſtrum verſus : collapſus idem vix per arteriam 


** pulmonalem impleri poteſt liquore impulſo ; inflatus per vaſa atrifera, facile ear app titan 
impietionem patitur,” Boerh Inſtitut. med, 200. No. 2. 


} Highmore Diſquiſit. anat. p. 185.; et Memoires de 1'Acad, des ſciences 1739. edit dvo, 
p · 464. 467. 468. 
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was no cauſe which could make the blood flow alternately through 
the pulmonary veſſels with greater or leſs eaſe, nor conſequently 
render the inſpiratory muſcles alternately paralytic, * a de- 
fect of blood and ſpirits. | 
5. LasTLy, The various appearances of reſpiration; in the air- 
pump, diſeaſes of the head, aſthma, and the ſymptoms in melan- 
choly people, are not to be accounted for from Boerhaave's theory, 
and are alone ſalfezent to overturn it: but of tha more after- 
wards. | _ 2 105 
Tx late ingenious Dr Martine, aware of n diculvies attend- | 
ing Boerhaave's account of reſpiration, has propoſed the alternate 
_ compreſſion of the phrenic nerves at the end of inſpiration, as the 
cauſe which, at that time, renders the diaphragm paralytic, and 
conſequently produces expiration : he ſeems indeed to doubt, whe- 
| ther the alternate preſſure of the inflated lungs on the poſterior part 
of the pleura, can, at the end of inſpiration, intercept the influence 
of the nerves belonging to the intercoſtal muſcles which lie behind 
it: but as the phrenic nerves run between the langs and pericar- 
dium, and are only covered by the thin mediaftimum, he thinks, that, 
at the end of inſpiration, when the lungs are much diſtended with 
rarified air, theſe nerves muſt ſuffer ſuch a remarkable compreſſion, 
as to render the diaphragm to which they are diſtributed para- 
lytic “. But this account of the motions of reſpiration, however in- 
genious, will be found perhaps ſtill defective, and even leſs ſatis- 
factory than that of the learned Boerhaave. ; 


1. By Martine's theory we are not informed how the intercoſtal 
muſcles are alternately contracted, as well as the diaphragm. It is 
not probable, that the nerves of the intercoſtal muſcles can ſuffer 
any more compreſſion than uſual at the end of inſpiration ; nor 
would it ſerve the author's purpoſe to ſuppoſe they do, ſince he 
ſeems to agree with thoſe who are of opinion, that the two orders 
of intercoſtal muſcles are antagoniſts to one another, and conſe- | 
quantiy are contracted at different times. «i titan 
—— 2. SINCE 

* Edinburgh Medical Efays, vol. 1. art, 12. ee: Bert. 3s: 
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2. SiNck the author allows, that during inſpiration che nerves 


been ather freer from compreſſion, why ſhould not the diaphragm 


remain contracted, and conſequently the lungs continue in their moſt 
expanded ſtate ? He ſays indeed, that the inſpired air, rarified by 


the heat of the breaſt, and not finding an exit free or wide enough 
by the glottis, will at this time preſs more upon the veſicles and 
membranes. of the lungs; which preſſure muſt be communicated to 


the phrenic nerves running along the Karina, and which are 
covered only by the mediaſtinum. 


Bo x ſurely the rarifaction of the air at the end of inſpiration, 1s 


not ſo remarkable or ſudden, but that it can iſſue faſt enough out 
by the aperture of the glottis, to preſerve it in æquilibrio with 
the external air: beſides, as inſpiration does not immediately follow 


expiration, but after a ſhort pauſe, ought not the-air contained in 
the lungs at the end of expiration to be rarified, and fo produce 
the ſame effect, by its preſſure upon the veſicles of the lungs and phre- 
nic nerves, as at the end of inſpiration? The author, it is true, 


ſeems to have been aware of this ; and therefore ſuppoſes, that, at 
the end of expiration, the contractile fibres and membranes of the 
| lungs will, by their re- action, prevent, in ſome meaſure, the inflating 
air from preſſing with its whole force on the phrenic nerves. But 


will not this hold equally true at the end of inſpiration? and will not 
the elaſtic fibres and membranes of the lungs re-a&t with much 


greater force when they are conſiderably ſtretched by inſpiration, than 


when ſo much relaxed at the end of expiration? As the lungs, there- 
fore, both in expiration and inſpiration, equally fill the cavity of the 
thorax, the compreſſion which the phrenic nerves ſuffer from them, 


will be pretty much the ſame at the end of expiration, as in a ſtate 


of full inſpiration; and conſequently the difference of this preſſure 


cannot account for the alternate motions, of the Gaphiigu to which 
they belong. 


3. Ir, at the end of inſpiration, che parade ner ves ſuffered ſuch com- 


preſſion from the inflated lungs, as to render the diaphragm paraly- 
tic, how comes it to paſs, that, after a full inſpiration, we can, by 


an effort of the will, — this — for a conſiderable time in a 


"% 


ſtrong 


EL UE A , ETD 


—_ 


3 


— — — Ing 


* — r 
— . ²˙ ro I rr. 


— —_— — 4, 2 N 
AA K „ 
" 


* 8 ys 
3 —— 


— — — — — OE 
. — * — — — 2 —— 
— > * * — — * —— * _—_ ix EEE IN 
= 2 — — * * - — im oa ů — — 
. — - 4 ww — — 
— 5 i 


e 


— ———̃ — 


— 


94 OF THE VITAL AND 


ſtrong ſtate of contraction, and thus hinder expiration from follow- 
ing inſpiration ? ny 


4. FURTHER, in one of M. Bremond's experiments, where the 


lungs remained collapſed and without motion, and conſequently 


where the phrenic nerves muſt have been expoſed to an equal de- 
gree of compreſſion, the intercoſtal muſcles and diaphragm conti- 


nued to be n contracted and relaxed for above a quarter of 


an hour * 


5. Ta the motions of reſpiration vary according to the quan- 
tity or quality of the blood thrown into the pulmonary artery, to 
the free or difficult paſſage it meets with in the veſſels of the lungs, 
and to the heat or coldneſs, rarity or denſity of the air, are circum- 
ſtances which cannot be explained by this theory. 
6. LAsTLVY, Ne. 2. 3. 4. and 5. of the arguments mentioned i in 


ſect. 2, to ſhew that the alternate motions of the heart cannot be owing 


to the compreſſion of the nerves, are here of equal force; for the ſoft 


and ſpungy lungs are leſs capable, even when inflated, of compreſ- 
fing the nerves, than the firmer arteries and auricles of the heart. 


THE various opinions of other writers, I ſhall not ſtay to enu- 


merate, much leſs undertake to examine, but proceed to give an ac- 


count of the motions of the thorax, which it 1s hoped will tend equally 
to explain the appearances obſerved in reſpiration, whether the lungs 


and other inſtruments concerned in it be in a natural or diſeaſed ſtate, 


1. DURING inſpiration and expiration, the blood finds an eaſy 
paſſage through the veſlels of the lungs, as by their alternate infla- 


tion and contraction, it is preſſed forward to the left ventricle of 
the heart. After inſpiration is completed, it begins to flow with 
more difficulty; and at the end of expiration (if inſpiration does 


not ſoon ſucceed) its motion is ſtill leſs free. After expiration, there- 
fore, the blood, on account of its difficult paſlage thro' the pulmonary 
veſſels, is partly accumulated in them, and, by ſtretching their ſen- 


{ible fibres and membranes, acts as a ſlimulus upon the pulmonic 


* Memoires de I'Acad, des ſciences 1739, p. 468. 
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nerves, occaſioning an uneaſy ſenſe of fulneſs, ſloppage, or ſuffoca- 
tion in the breaſt, which is more or leſs remarkable, according to 
the time during which reſpiration 1s ſtopped, the capacity of the 
pulmonary veſlels, and the quantity of blood thrown into them 
by the right ventricle of the heart. 


THAT a flimulus affecting the heart and alimentary canal ſhould 


be the cauſe of their alternate contractions, as we have ſhewn above, 
15 not improbable, the irritating cauſe being applied immediately to 
the organ to be moved; but that the diaphragm and intercoſtal 
muſcles ſhould be brought into contraction, by a ſimulus acting 


upon the lungs, may at firſt appear unlikely, though, upon further 


conſideration, we may aſſure ourſelves of the reality of the fac, from 
the ſtrongeſt analogy. Thus, for example; if a few drops of water, 


or any other liquor, by an accident in ſwallowing, fall into the 


trachea, the diaphragm and intercoſtal muſcles are inſtantly brought 
into action, and continue to be agitated with alternate contractions 


and relaxations, till the ſtimulating cauſe is removed. Again, if 


a thin humour fecreted in too great quantity, by the veſſels and 
glands of the bronchia, diſtils upon the veſicles of the lungs, alter- 
nate convulſions of the diaphragm, intercoſtal and abdominal 
muſcles enſue ; which are repeated till the irritating cauſe is leſ- 
ſened or expelled. In a true peripneumony alſo, when, by reaſon of an 


obſtruction in the pulmonary arteries, the blood paſſes through the 


lungs with great difficulty, a ſhort cough is almoſt a conſtant ſymp- 


tom. Is it not therefore reaſonable to infer, that a leſs Himulus or 


_ uneaſy ſenſation in the veſlels of the lungs, will be eee by 

gentler contractions of the inſpiratory muſcles? _ 

Ar ER expiration is finiſhed, the blood beginning to be accumu- 
lated in the lungs, will, not only by its quantity ſtretching their veſ- 


ſels, but alſo by its heat, occaſion an uneaſy ſenſation, that is, act 


upon theſe parts as a ſtimulus; in conſequence of which the dia- 


phragm and intercoſtal muſcles are contracted, and inſpiration is 


performed ; whereby the blood being not only cooled by the exter- 
nal air, but its paſſage being alſo promoted towards the left ven- 
tricle of the heart, the ſtimulus or uneaſy ſenſation ceaſes : hence 

io ; 33 theſe 
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theſe muſcles are relaxed; and conſequently, by the re- action of the 
cartilages of the ribs, and the ſtretched abdominal muſcles, &c. the 
cavity of the thorax 1s leſſened, i. e. expiration is performed; which, 
on account of the diſagreeable ſenſation which begins to be felt! in 


the lungs, is ſoon ſucceeded by a new inſpiration. 
ALTHOUGH, in ordinary breathing, we are but little ſenſible 


of this uneaſineſs, ariſing from the difficult paſſage of the blood thro' 


the lungs after expiration 1s finiſhed ; yet if one attends to it, and 


reſtrains inſpiration for ſome time, it becomes very perceptible: and 
as in aſthmatic patients, the laborious contractions of the inſpira- 
tory muſcles are, doubtleſs, owing to an anxiety and ſenſe of ſuf- 
focation in the breaſt; ſo it is reaſonable to think, that in healthful 


people, the gentle flimulus of the warm blood accumulated in the 
pulmonary veſſels, is the cauſe of ordinary inſpiration. bh. 
FURTHER, a variety of appearances concur to perſuade us, that 


the blood acting as a ffimulus on the vellels of the lungs, after expi- 
ration, is the cauſe of the ſucceeding contraction of the diaphragm 
: and intercoſtal muſcles. Thus we obſerve, that as the blood flows 
in greater or leſs quantity through the lungs, inſpiration and expi- 


ration more quickly or {lowly ſucceed each other. Hence in a high 
fever, the breathing is much quicker than in health “, when one 
lies a-bed ; and every one knows how both the pulſe and reſpira- 


tion are accelerated by violent exerciſe. Though the quantity of 


blood flowing through the lungs remains the ſame, yet if its heat 


and bulk be increaſed, reſpiration becomes more frequent : hence in 
bagnios, and in the heat of ſummer, we breathe oftener than in 


our common rooms, and in more temperate ſeaſons. Again, when 


any obſtruction happens in the pulmonary veſſels, which renders 


the paſſage of the blood thro' them more difficult than in health, 
reſpiration is moxe laborious and more frequently repeated: hence 
Te the 


jn fevers, we ſometimes meet with a very quick pulſe, while yet the breathing ſeems to be 
ſcarcely quicker than in health ; but in ſuch caſes, the pulſe is ſmall and quick, and conſe - 
quently the quantity of the blood paſſing through the lungs may be little more than in 


health: when, although the motion of the heart be ſlower, yet It throws out more blood at 
every contraction. 
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the quick breathing in peripnenmonies, and other diſorders conſe- 


quent upon the obſtruction of the lungs. If a portion of the lungs be 


rendered uſeleſs, or be wholely conſumed by an ulcer, the patient 1s 
ſhort-breathed and ſubject to aſthmatic fits, upon the leaſt fatigue, 
or upon any increaſe of motion or rarefaction in the blood, 

SINCE therefore it appears, that the motions of reſpira tion are, 


ceteris paribus, always proportional. to the quantity of blood 
thrown into the pulmonary veſſels, and its eaſy tranſit thro' them, 
this fluid ought to be eſteemed the cauſe which excites, regulates, 


and continues theſe motions: and fince reſpiration is more frequent 
and laborious, when a leſs quantity of blood paſſes with greater 
difficulty through the lungs, than when a larger ſtream flows 
thro' their veſſels with more eaſe; theſe increaſed motions of the 
thorax cannot be owing to the inſpiratory muſcles being more plenti- 
fully ſupplied with blood and ſpirits, but muſt proceed from the 


f imulus or uneaſy ſenſation accompanying the difficult paſſage of 


the blood thro' the pulmonary veſſels, or its ſtagnation in them. 


And does not this plainly ſhew, why bleeding affords more ſpeedy 


relief in fits of difficult nen chan any other remedy ? 


2. IF it be aſked, how a Aiko or uneaſy ſenſation in the jungs 


can affect the inſpiratory muſcles, with which they ſeem to have no 
immediate connection? I ſhould anſwer, It were eaſy to aſcribe this 
effect to a ſympathy between their nerves ; a phraſe indeed oftener 
uſed than well underſtood ! but as the pulmonic plexus has no 
greater connection or communication with the phrenic nerves, and 


thoſe which ſupply the intercoſtal muſcles, than with the nerves of 
the ſtomach, inteſtines, and other abdominal vi/cera, which are no 


ways affected by the gentle /izmulus of the blood as it paſſes thro' 
the pulmonary veſlels ; I think we cannot fairly aſcribe the motions 
of the inſpiratory muſcles to any ſympathy proceeding from a con- 
nection or communication between their nerves and thoſe of the 
jungs. Further, as the nerves of the inſpiratory muſcles and lungs. 
molt certainly do not terminate preciſely in the ſame part of the 
brain, but probably in places ſomewhat diſtant from each o- 
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ther, any ſympathy that obtains between them, as proceeding from 
one common origin, muſt be owing to ſomething equally preſent in 
theſe ſeveral places, i. e. to the mind or ſentient principle: for with- 
out ſuppoſing ſome percipient BEING in the brain, how can an ir- 


part of that organ, occaſion a more than ordinary derivation of ſpi- 
quable progreſſion of their fluids, or by exciting ſome vibratory mo- 
tions in them, how can any of theſe occaſion, not only a more co- 
pious derivation of ſpirits through the nerves thus affected, but al- 
fo through a variety of other nerves with which they have no con- 
nection, and whole riſe is from a different part of the brain? The 
ſympathy, therefore, or conſent obſerved between the nerves af va- 
riqus parts of the body, is not to be explained mechanically, but 
| ought to be aſcribed to the energy of that ſentient BEING, which 
of the nerves, moves, actuates, and enlivens the whole machine. 
of the body, be wholely owing to the connection or communication 
of light on the retina, when the nerves of the uvea have not on- 


diſtant part of the brain? or, if there were ſome general ſympathy 


' uvea be contracted, as well as the orbicular ones, and ſo the coarcta- 


ritation of the extremities of the nerves, taking their riſe from one 


Tits into ſuch nerves as have their origin from a different part? If 
external objects act on the nerves only, by putting a ſtop to the e- 


in a peculiar manner diſplays its powers in the brain, and, by means 

Bur further, if the ſympathy obſervable between different parts 
of their nerves, how comes the pupil to be contracted by the action 
ly no communication with the optic nerve, but ariſe from a pretty 


between the nerves, why ſhould not the longitudinal fibres of the 


tion of the pupil be prevented? If the alternate contractions of the 
inſpiratory muſcles were owing merely to their receiving a few ner- 
vous twigs from the intercoſtals, which furniſh the plexus pulmonicus, 
why is not the heart and alimentary canal equally affected with 
them, by a ſtimulus or uneaſy ſenſation in the lungs? why are not 
the intercoſtal muſcles as much convulſed in vomiting as the dia- 
phragm and abdominal muſcles ? and why, upon an irritation of 
the membrane of the noſe and trachea, are not the abdominal muſcles 
contracted, till the — — begin to be relaxed? Theſe 
Auen 
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queſtions will ſcarce be anſwered ſatisfactorily, upon any ſcheme of 


ſympathy depending wholely on the communication or connection of 


nerves ; but have no difficulty in them, if the motions now mention- 
ed be referred to the mind or ſentient principle. | 
WHEN, therefore, in conſequence of a diſagreeable Gift; in che 
lungs, ariſing from the difficult paſſage of the blood through their 
veſſels ſoon after expiration 1s finiſhed, the inſpiratory muſcles are 
contracted ; we are not to aſcribe this to any unknown ſympathy act- 
ing mechanically upon theſe muſcles or their nerves ; but to the. 


MIND or ſentient principle, which being affected by the uneaſy per- 


ception in the lungs, is thereby excited to increaſe the action of the 


nervous influence upon the intercoſtal muſcles and diaphragm; by 


which the cavity of the thorax being enlarged, and the lungs infla- 


ted with freſh air, the diſagreeable ſenſation in them is removed; 
and conſequently the extraordinary contraction of the inſpiratory 
| muſcles ceaſes: hence, by the re- action of the elaſtic cartilages of 


the ribs, abdominal muſcles, Cc. the cavity of the thorax is leſſened, 
1. e. inſpiration is naturally followed by expiration ; which again 
muſt ſoon be ſucceeded by a new inſpiration, on account of the par- 


ticular ſenſation which begins to ariſe 1 in the Wange | 


3. IT does not appear, that any effort of the | mind or ſentient. 


principle is neceſlary to expiration ; for this naturally takes place as. 
oon as the muſcles of inſpiration ceaſe to act. The re- action of the 


cartilages of the ribs and ſtretched pericardium and peritoneum, are 
wholely owing to the elaſticity of the parts, and not to any muſcular 
contraction or additional force communicated. to them at this time; 1 
nay, the re- action of the abdominal muſcles in expiration, ſeems to 
be pretty much of the ſame kind; altho' it is not improbable, that 
the extenſion of their fibres, by the depreſſion of the diaphragm 
in inſpiration, may, as a very gentle Aimulus, excite in them a true 
muſcular contraction *. However, this irritation. prompting the 

N 2 | abdominal. 


* The ſame thing may be bald of the ſternocoſtal muſcles, which are generally thought: 
to pull the iernum and cartilages of the ribs downwards and backwards in expiration, but: 
which ſeem ſcarcely, if at all to act, in ordinary and gentle expiration. 
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abdominal muſcles to contract at the end of inſpiration, muſt be 
inconſiderable, and in no ways like the convulſive motions · brought 


on other muſcles by a fimulus; ſince, when they are greatly ſtretched 
by a very full infpiration, we do not find any difficulty in preventing 
their contraction, or in moderating it as we pleaſe; while, on the 
contrary, in vomiting, their motions are altogether convulſive and 


involuntary. Further, the thorax of dead animals being in a full 


ſtate of expiration, ſhews that this is brought about, after all muſ- 


cular action ceaſes, by the mere elaſtic force of the parts. Nor is 
it any objection here, that when air is blown into the thorax 1 


dead body, expiration is performed more ſlowly than in a living one; 


becauſe, by the cold and total ſtagnation of the fluids, the parts not 


only become more rigid, and the articulations of the ribs leſs move- 


able, but the inſtruments of COIL loſe, in a fm meaſure, ther 


elaſtic power. 
LasTLY, The appearances obfereablk in comatous patients, and 


which we ſhall hereafter take notice of, ſhew, that whereas inſpira- 
tion is owing to the energy of the ſentient principle, and is, there- - 


fore, in ſuch caſes, in ſome degree interrupted, expiration is perform- 

ed as uſual; which could not happen, if, like inſpiration, it proceed- 
ed from the mind, or from any particular ſenſation directing it to 
put certain muſcles in action ; for in that caſe there ought to be a 


pauſe at the end of inſpiration, as well as at the end of expiration, 


Upon the whole, therefore, we may conclude, that expiration natu- 
rally enſues as ſoon as ever the inſpiratory muſcles ceaſe to act, 


chiefly by virtue of the elaſticity of the ſtretched parts, and N 
by the power of any muſcular contraction “. 


HERE we may obſerve a remarkable analogy betwixt the mo- 


tions of the pupil, and thoſe of the thorax in reſpiration. The con- 


traction of the pupil, when light is admitted into the eye, is owing 

to the muſcular contraction of the circular fibres of the uvea, in 

which, therefore, it ſeems to correſpond with inſpiration ; but its 
relaxation, | 


* What is ſaid here, is only meant of ordinary and gentle expiration, nb performed 
without conſciouſueſs, or the aſſiſtance of any of thoſe muſcles which act in violent expira- 
tion. | | e | 
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relaxation, when the fimulus of light ceaſes, is produced merely by 
the natural contraction of the longitudinal fibres of this membrane ; 
and FORE? in this it reſembles SOPs. | 


4. Ir it be demanded, why, after the e by an effort of the 
will, have been kept for ſome time in a ſtate of full inſpiration, the 
inſpiratory muſcles are immediately relaxed, when this effort ceaſes, 
and not rather continued in a ſtate of contraction, ſeeing there is an 
uneaſy ſenſation in the lungs, equal to what happens after expira- 
tion? the anſwer is, That the diſagreeable ſenſation is of a different 
kind, and which the keeping the lungs in a ſtate of inſpiration 

would tend rather to increaſe than remove: for ſuch is the conſti- 
tution of our frame, and the law of that wonderful union between 
the ſoul and the body, that the former, upon any uneaſy percep- 
tion, produces ſuch motions and changes in the latter, as naturally 
and moſt effectually tend to leſſen it, or expel the irritating cauſe. 
Thus the uneaſy ſenſation ariſing from the action of light upon the 
tender retina, is not followed by. a contraction of the longitudinal 
fibres of the wvea, becauſe this would not have the effect of dimi- 
niſhing, but of adding to the diſagreeable perception. For the ſame 
reaſon, the mind, in conſequence of a fiimulus or uneaſy feeling in 

the lungs, increaſes the action of the nervous influence upon the in- 
tercoſtal muſcles and diaphragm, and not upon the muſcles of 
the abdomen, back, or loins. But further, the continuing the inſpi- 
ratory muſcles for any conſiderable time in a ſtate of full contraction 
by a voluntary exertion of the power of the mind, never fails to give 
ſome degree of uneaſineſs; ſo that it is no wonder, if they be re- 
laxed as ſoon as the effort of the will ceaſes. 


5. suppEx ſurggiſe, or any thing chat will but for a few moments 
ſtrongly fix the attention of the mind, prevents the hiccup, if it be 
from a weaker cauſe. Sneezing is ſtifled in the beginning, when- 
ever an attempt to perform it raiſes an acute pain in any part of the 
body; as frequently happens in rheumatiſms affecting the muſcles 
of the back or thorax, In theſe caſes, the mind, being ſtrongly af- 
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feed by the acute pain, becomes, in a great meaſure, inſenſible of 
the irritation of the olfactory nerves *; wherefore no violent or con- 
vulſive motion enſues. In the ſame manner, if there be only a gentle 
irritation in the trachea, any thing that renders the mind leſs ſen- 
ſible of this, will prevent coughing. Hence, in time of eating, a 


tickling cough generally ceaſes, or 1s leſs frequent; for not only the 
chewing and ſwallowing of the food engage the attention of the 


mind at that time, but the motions of the larynx in deglutition 
have almoſt the ſame effect in leſſening the ſenſe of irritation in the 
trachea, as friction has in diminiſhing a ſmall degree of pain, or 


itching, in any part of the body. As therefore the convulſive mo- 
tions of coughing, ſneezing, and the hiccup, are undoubtedly o- 
ing to an uneaſy ſenſation affecting the mind, may we not con- 
clude, that the gentler frumulus of the blood, in the veſlels of the 
lungs, becomes, through the intervention of the mind or ſentient 


principle, the cauſe of the leſs violent motions of the inſpiratory 
mnuſcles l 


6. THIS will till further appear, from conſidering reſpiration in 
ſome morbid. caſes, and in animals placed 1 in a receiver partly e: ex- 


5 hauſted of air. 


« IN acute diſeaſes, where hs head is RT» affected, a mack. 


able alteration often happens in the breathing : expiration indeed. 
ſucceeds inſpiration in the uſual way; but ſometimes, after expira- 


tion is finiſhed, there is a long pauſe before a new inſpiration 1s. 


begun. In a patient, whoſe brain was affected from an iſchuria, IL 


obſerved this interval between the end of one expiration, and the: 
beginning of a ſubſequent inſpiration, to be many times from ſe- 
ven to ten ſeconds: but in a young woman, who died apoplectic, 
inſpiration ſometimes. did not ſueceed the expiration, till after L had. 


counted 20, 30, 40, or even more ſtrokes. of my pulſe, which did not 


beat above 75 times in a minute. This circumſtance, which is eaſi- 
ly 
* How a ſtronger ſenſation ſhould otros: or render the mind inſenſible of a weaker one, 


is a queſtion attended with ſome A 4 CONCeTmipg. which tee belgw. Sect, Xi, anſwer ta. 
objection 2» 


OTHER INVOLUNTARY MOTIONS. 103 


ly explained, upon the principles which we have laid down, 1s al- 
together inconſiſtent with every mechanical account of reſpiration 
| that has hitherto appeared. 

IN theſe caſes, the brain, and common n being greatly 
affected, the mind or ſentient principle muſt have been much leſs 
ſenſible, than it uſually is, of any impreſſion, irritation, or /timulus 
affecting the nerves. Hence, after expiration, which. from the re- 
filition of the cartilages of the ribs, Oc. naturally, and without the 
intervention of the mind, ſucceeds inſpiration, a long pauſe inter- 
venes before a new inſpiration comes on; becauſe the mind is not 
rouſed to exert her influence, till the uneaſineſs and ſenſe of ſuffo- 
cation in the breaſt becomes ſo conſiderable, as to awake jher, as it 
were, out of a profound ſleep. Let any one, after expiration 1s fi- 
niſhed, keep his thorax in that ſtate for half a minute or more, and 
he will feel, before that time is elapſed, ſuch an uneaſineſs in his 
breaſt, as will beget in him the 8 deſire of dilating the lungs, 

and taking in freſh air. 
II is plain, that, after ſuch a ſtop, if babe 8 theory were 
true, inſpiration never could ſucceed, becauſe it muſt neceſſarily 
occaſion a greater obſtruction to the motion of the blood through 
the lungs, than can ever happen at the end of inſpiration, and con- 
ſequently render the inſpiratory muſcles unable to overcome their 
antagoniſts, and dilate the thorax. If reſpiration were owing to the 
alternate compreſſion of the phrenic nerves, would not theſe nerves, 
on account of the blood accumulated in the veſſels of the lungs, be 
more compreſſed 20 or 30 ſeconds after expiration, than when it 
was juſt finiſhed, and conſequently be rendered then more inca- 
pable to actuate the inſpiratory muſcles? | 
„Tx truth of theſe principles will be further confirmed by the 
following caſe. A girl of five years of age, having, at 7 o'clock in 
the evening, ſwallowed, by miſtake, about a dram and a half of li- 
quid laudanum, ſoon became merry, and laughed, then delirious, and 
in half an hour was ſeized with a drowſineſs and upor; at 10 her 
breathing was high, with a ſnoring noiſe, her pulſe full and equal, 
though flow ; ſhe could not be fully awaked, but looked up a little, 
„ e eee Sg 
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and ſeemed to be ſenſible of pain, when ſeverely pinched: about 11 
her face grew pale, her eyes were fixed and glazed, and her breath- 


ing would often gradually decreaſe, and at laſt ſtop, for near a mi- 


nute; then it began again with a deep inſpiration and fighing. At 
firſt when the breathing was thus interrupted, the intervals were 
ſhorter, but grew gradually longer till the patient died. While the 
motions of reſpiration were decreaſing, the pulſe became ſmaller ; 


and when they ſtopped, it was very weak and flow ; but equable 


and without intermiſhons : when reſpiration began to be renewed, 
the pulſe recovered its ſtrength, and became quicker, 

THE interrupted breathing is accounted for, from the fupor and 
inſenſibility which opium occaſions when taken in too great quantity; 


and che intervals becoming gradually longer, was owing to the 
ſenſes being more and more lock d up by the further action of the 
laudanum, till at laſt, the mind becoming inſenſible of the fimulus 
or ſenſe of ſuffocation in the lungs, a final ſtop enſued. Add to this, 


that from the great weakneſs and ſlowneſs of the pulſe while reſpi- 
ration was ſuſpended, its return could not well be owing to any mere 
mechanical cauſe; for the ſecretion of ſpirits, and every function of 


the body depending on the general circulation of the fluids, muſt 


have been more languid immediately before the renewal of reſpira- 
tion, than when it beganto ceaſe. We ſhall not be able to account 


for the appearance now mentioned from any compreſſion of nerves, 
or alternate oſcillations of a highly elaſtic fluid in the fibres of the in- 
Tpiratory muſcles ; for when the heart itſelf was finking, and all mo- 


tion in the body was ready to ceaſe, every mechanical power ſuffi- 
cient to excite reſpiration muſt have been leſs able to renew this 
motion, than it was a little before to have continued it. Laſtly, 
fince the pulſe was at all times flow, and in the intervals of reſpira- 
tion not only weaker than. uſual, but alſo more remarkably ſlow, 
3t. appears that the heart was in ſome meaſure rendered leſs obedient 
to the fimulus uſually affecting it . Nor is this ſurpriſing; fince, 
from the diſſections of living animals, we know that a large doſe 
of apiaiy almoſt rer ne © the peratif motion of the ſto- 
— mach 

® Sce below, wy iv. No. 24- and 25, 
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mach and inteſtines v. The heart ſeems to be endued with a much 
greater degree of ſenſibility than the lungs ; and this perhaps may 


be the reaſon, wh, its motion was leſs diſturbed by the ſiupor occa- 


fioned by the laudanum, than that of reſpiration ; which, beſides, is 


performed by muſcles whoſe fibres or membranes have no ſtimulus 
immediately applied to them. 

IN the Edinburgh Medical Effays, wel F. art. 55, we are 00 
that, after blowing into the lungs of a man, who had been dead to 
all appearance for above half an hour, the thorax, which by this 
means was elevated a little, continued alternately to riſe and fall, 
gradually acquiring greater degrees of motion, till at laſt reſpira- 
tion came to be as fully performed as in healthful people. 

CoULD this be owing to any mere mechanical powers in the bo- 


dy? I think not. A machine adjuſted according to the moſt ex- 


quiſite rules of art, though it might for ſome time have preſerved 


the motion communicated to it, could never of itſelf have genera- 


ted a greater motion! In order therefore to account for the renew- | 
al of reſpiration in this caſe, we muſt have recourſe to the energy 


of the SENTIENT PRINCIPLE, exerted, here, in conſequence of the 


motion imparted to the fluids in the lungs, by cheir . infla- 
tion. 


2 THOUGHTFUL ads people, hob minds are ge up- 


on ſome particular object, being thereby leſs affected by the ftimu- 


lus or flight uneaſineſs which begins to be felt in the lungs, 
after expiration is ended, uſually breathe more flowly, and after 


longer intervals, than thoſe who are in perfect health; by which 
means, the blood paſſing leſs freely through the pulmonary vellels, 
and being accumulated in them, a ſenſe of weight and ſuffocation a- 
riſes, which more powerfully affects the mind, obliging them, of- 


ten, to draw in a more than ordinary quantity of air, and occaſion- 


ing what is uſually called a deep figh. 


By what mechaniſm can it be, that i in the half-exhauſted re- 
ceiver, animals breathe quicker and higher than in che open air ? 


Upon Boerhaave's principles, the motions of reſpiration ought not 


ee . — 
* Kaau Impet, ſaciens, No. 434+ and 435. ; 
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i | | - to be redoubled in this caſe, ſince the blood flows with greater dif- 
ficulty through the lungs. And if, according to Swammerdam 
1 and Pitcairn, the alternate motions of the thorax were owing to the 
—_ inſpiratory muſcles having no antagoniſts, how could this be alter- 
5 ed by the air's being rendered lighter; or how could this or the ſtag- 
j | | nation of the blood in the lungs make theſe muſcles repeat their 
"8 contractions more ſtrongly and frequently? But it is evident, up- 
= on the theory which we have offered, that in proportion as the air 

| il iin the receiver is exhauſted, and reſpiration becomes more difficult, 
9 | the mind muſt increaſe its efforts, in order to dilate the lungs 
1 more fully, and to get rid, if poſſible, of that anxiety, or ſenſe of 
0. VVL ſuffocation, which always accompanies the ſtagnation of the blood 
1 in the pulmonary veſſels, or its difficult paſſage through them. 

1 8 2 LASTLY, Upon what hypotheſis, founded wholely on the received 
| | properties of bodies and the laws of motion, can it be ſhewn, that 
'718 — requency and fulneſs, ſlowneſs and ſmallneſs of reſpiration 
Ki 1 | ſhould, in healthy people, be conſtantly i in proportion to the heat 
6 il ©, cold, N and denſity of the air? | 
| | | 7. Res? [RATION differs from moſt of the other ſpontaneous mo- 
1 . tions, in being ſubject to the power of the will: thus we can at plea- 
218 5 dure accelerate, retard, or put a ſtop, for ſome time, to the motions of 
. ' | nn” the intercoſtal muſcles and diaphragm: nor is this power of the will 
=_ over theſe muſcles owing (as Boerhaave ſuppoſed ®) to the mind's 
= : preventing their alternate contraction, by means of the ſtronger vo- 
1 I luntary muſcles, which are employed in laborious reſpiration ; for 
5 one, by making the experiment, may ſoon ſatisfy himſelf, that, with- 


out the aſſiſtance of any other muſcle, he can, when he pleaſes, either 
contract the diaphragm with different degrees of force, or ſtop its 
motion altogether. But though reſpiration thus differs from the 


"| proper involuntary motions, yet it does not perfectly agree with thoſe 
9 that are voluntary, ſince it is regularly performed in time of ſleep, | 
1 and when we are awake, although we e be not conſcious of it. | 

0 | -/ "RE 
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« THE motions of the intercoſtal muſcles and diaphragm are not, 
like thoſe of the heart and inteſtines, independent on the will, be- 
| cauſe the ſtimulus exciting their action is applied to a diſtant part, 
and not to the organs moved; and while ſuch a ſtimulus is gentie, and 
the part affected by it not very ſenſible, as is plainly the caſe of the 
lungs, the contraction of the muſcles that 1s wont to follow it may 
be prevented by the interpoſition of the will; but if the fimulus and 
uneaſy ſenſation be much increaſed, the uſual motions enſue, un ſpite 
of any determination of the will to the contrary. Thus, when the 
membrane of the trachea is only lightly irritated, we can reſtrain 
coughing ; but when it is more ſtrongly affected, all endeavours to 
hinder it are in vain. When an ordinary ſfimulus moves us to ſtool, or 
to make urine, tho' the diaphragm and abdominal muſcles be, as it 
were, ſpontaneouſly contracted, yet we can reſtrain their motions if 
we pleaſe; but in a violent zene/mus or ſtrangury, they are convul- 
ſively contracted, notwithſtanding any effort of the will to the con- 
trary. In like manner, the fimulus exciting the uſual contraction of 
the inſpiratory muſcles, after expiration is finiſhed, is ſo gentle, that 

Ve can at pleaſure prevent its taking place; but in ſevere aſthmatic 

fits, where the uneaſy ſenſation is much increaſed, the will begins 

to loſe its power of reſtraining the motion of theſe muſcles ; nay, 
even ſome of the voluntary muſcles, at this time, are forced into 
action for their aſſiſtance : and if, in ſuch caſes, the will can at all 

{top the motions of the inſpiratory muſcles, it is not ſo much by its 
immediate power over them, as by means of the nen muſcles 
employed in voluntary reſpiration. 

Ix muſt indeed be acknowledged, . akhe” the contraction of 
the orbicular muſcle of the uvea be not owing to any ſimulus im- 
mediately applied to it, but to the irritation of a diſtant part, yet it 

is altogether independent on the will; and in this differs from re- 

ſpiration, and from the motion of the muſcles employed in cough- 
ing, and in voiding the urine and feces. Perhaps the reaſon of 
this difference may be, that the action of light upon the very ſen- 
fible retina affects the mind ſo ſtrongly, that we. cannot, by any 

power of the will, prevent the contraction of the pupil: Further, 1 it 
N 555 


ſpiration to the government of the will, the final cauſe of this dif- 


were it not that the motions of the muſcles employed in reſpira- 


times, and 1s kept up when we are aſleep and not conſcious. of it, 
without our adverting to them. For inſtance : The eye-lids never 
_ ceaſe, after ſhort intervals, to move, whether we be ſenſible of this 
touches the cornea, they move whether we will or no; and yet theſe 5 
tion be carried on much in the ſame manner, without our attend- 
ing to it; eſpecially ſince we have ſhewn that the difficult paſſage 


of the blood thro' the lungs, and the uneaſy ſenſation thence ariſing, 
muſt at all times influence the mind to continue this action? 


our limbs, and change the poſture of our bodies? Nay ſome get 
out of bed, and walk from one room to another. Here, then, are 


cult, when the patients are not conſcious of it, nay even in ſleep, 


muſcles beſides the proper inſpiratory ones, i. e. by muſcles which 
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is not impoſſible that the will, merely thro' diſuſe, may have loſt 
its power of reſtraining the motions of the muſcular fibres of the 
uvea, even when the imulus is ever ſo gentle “. 

Bor whatever may be the efficient cauſe which thus ſubjects re- 
ference between it and the other vital motions is pretty evident: for 
tion may be varied at pleaſure, we ſhould not only be unable to e va- 
cuate the urine and fzces, but muſt have been deprived of ſpeech. 

Ir it ſhall be objected, that the motion of reſpiration cannot be 
owing to the mind or ſentient principle; becauſe it obtains at all 


equally as when we are awake and attentive ; I would obſerve that 
a variety of actions are performed by the influence of the mind, 
or not; nay frequently, as when any thing threatens the eye or 


motions are owing to the mind. Why, therefore, may not reſpira- 


IN time of ſleep, do we not often ſwallow the /aliva, talk, move 
actions performed in ſleep, which, nevertheleſs, muſt be aſcribed to 
the action of the mind. Further, in caſes where breathing is diffi- 
reſpiration ſeems to be performed, partly by the aſſiſtance of other 
commonly are not employed except in voluntary motion, and whoſe 
action, therefore, in ſuch extraordinary caſes, muſt be attributed to 


the mind alone. How, then, can it be urged, that che motions of 


* See above Sect. 1. No. 18, 
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the diaphragm and intercoſtal muſcles, fince they continue to be 
performed while we are aſleep, are not owing to the mind? If, while 
a child is aſleep, and breathing ſoftly, a thick cloth be laid over its 
face, it will begin to breathe deeper or quicker, and ſo continue to 
do till, the cloth being removed, the cool air 1s admitted into the 
lungs. This muſt ariſe from the uneaſineſs which the mind feels 
from the difficult paſſage of the blood thro the lungs, and the want of 
proper air; and, in order to get rid of theſe inconveniencies, it moves 
the thorax with uncommon force and frequency, whereby a greater 
quantity of air is inſpired, and the lungs are more dilated. In an 
oma, does not the ſenſe of ſuffocation excite the mind to redouble 
the motions of theinſpiratory muſcles, and are we not ſenſible of this 
when awake? In fleep, when we are leſs conſcious of this uneaſi- 
neſs, does not the mind continue to exert its influence in the ſame man- 
ner upon theſe muſcles? And this I ſhould take to be no ſmall proof 
of the mind, as a ſentient principle, being often affected by what paſſes 
in the body, and in conſequence thereof, excited into action, when, 
in the mean time, we do not advert to any ſuch thing. 


SECT. IX. 
Of the beginning of reſpiration in animals. 


S it would be unneceſſary to prove, that the fetus cannot per- 

form the action of reſpiration, when it is in the womb, and 

incloſed in its membranes; ; I ſhall take it for granted that animals 
do not begin to breathe, till the external air has acceſs to them, at 
the time of birth; tho' I find, not indeed without ſurpriſe, ſome of 

the moderns going into the contrary opinion. 

HowEvER preſumptuous it may appear to attempt the ſolution 

of a problem, in which ſome of the greateſt phyſiologiſts have failed, 
I muſt beg leave, I to fay, that I think it as caſy to account 


for 
5 Marini opera, tons. 3. 
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for the beginning of reſpiration, as for its continuance when once 
begun; and that both are owing to the ſame cauſe, namely, to an 
unealy {ſenſation in the lungs. 

Ou bodies, framed, as they are, with the moſt exquiſite ſkill, 
would ſoon perith if deprived of aliment and air. The former 
mult be ſupplied at ſhort intervals, but the latter, almoſt every mo- 


ment. The fetus, while in the womb, ſtands in no need either of 


the one or the other; the mother's juices, tranſmitted to it thro' 
the vellels of the placenta, ſupplying the want of aliment ; and the 


peculiar circumſtances of its heart making the alternate motion of 
reſpiration, which 1s requiſite for carrying on the circulation of the 


blood in animals after birth, unneceſſary here; while the mother's 


fluids, having undergone the action of the air in her lungs, are du- 
ly fitted for all the purpoſes of the fetus, without any reſpiration 


of its own. The neceſſity, therefore, of air and aliment com- 
mences with our birth; and as we are excited to take in meat and 
drink by the uneaſy ſenſations of hunger and thirſt, which, as 
faithful monitors, never fail to warn us when theſe are wanted, 
but immediately ceaſe upon the appetite's being ſatisfied ; ſo, to 
prevent our being in danger of periſhing thro' the want of freſh air, 
there ariſes, unleſs the action of breathing be continually repeated, 
and new ſupplies of freſh air thus brought into the lungs, an unea- 
ſy ſenſation, which may not unpreopen be termed the APPETITE 
of breathing. 

IF then an appetite for freſh air be as natural to animals after birth, 
as a deſire for aliment; and if none ever thought of accounting ei- 
ther for the ſenſations of hunger and thirſt, or for the taking of 
food conſequent upon them, merely from the mechanical conſtruc- 


tion of the ſtomach, gullet, and fances, without having recourſe to 


the mind; why ſhould we attempt to explain the action of reſpira- 
tion from principles purely mechanical, and deny the perception 
and operation of a ſentient active principle to be the cauſe which 
at firſt begins, and ever after continues it? I ſhould think that 
| the analogy were too ſtrong not to ſtrike 7 unpre)udieed 
mind! | 


Bur 
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Bur here it may be aſked, in the way of objection, if the fetus, 
during its confinement in the womb, has an inclination to breathe, 


why is. not the liquor amnii, like the air after birth, received into its 
lungs, and expelled alternately *: The anſwer to which is, 


1. THAT, had the fetus in utero ever ſo ſtrong a defire to perform 
the action of reſpiration, it could not admit the liquor amnii into its 
lungs; partly becauſe water is a fluid improper for the purpoſes of 
reſpiration, but more eſpecially becauſe, whenever it touches the top 
of the larynx, the glottis is ſo conſtricted, by the convulſive contrac- 
tion of its muſcles, that ſcarcely can one drop paſs into the lungs. 
This appears from obſerving that thoſe animals, which have been 
immerſed and kept under water, do not admit any of that fluid in- 
to their lungs, much leſs ſuch a quantity of it as might be eſteemed 
the cauſe of their death . If, therefore, a little water has at any 
time been found in the lungs of drowned animals, we are not to 
imagine that it made its way thither while they were alive, but on- 
ly after their death, when the muſcles of the glottis loſing their 
power of contraction and becoming flaccid, the ades of this paſlage 
recede from each other. : 
THE different cravings or appetites have their Send correſpond- 
ing objects; freſh air, on account of its cooling quality, and be- 
cauſe 1t equably and gently dilates the lungs, and thereby promotes 
the circulation of the blood thro' their veſlels, is as well adapted to 
ſatisfy the appetite of breathing, as thin cooling drink is to quench 
thirſt; whereas water would be altogether as improper for the pur- 
poſes of reſpiration, as dry bread for diluting our fluids, or ſatisfying 
the cravings of a thirſty animal.. Hence, as food has the higheſt 
reliſh to a hungry perſon, ſo, to one half-ſuffocated for want of air, 
nothing is more refreſhing or more greedily taken in than that 
fluid. 


sꝛxcx, 


* Dr Martine has propoſed i it as a IT ag why the ferns in time of geſtation never * 


lates its thorax, nor at any time before birth performs, however ſlowly, the motions of inſpi- 
ration and expiration ſueceſſively? Medical Effays, vol. 1. art, xii. 


. Hiſtoire de l Acad des ſciences 1719, edit. 8, p. 32. 128 725, P. 16. 
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ö | SINCE, therefore, it appears from what has been ſaid, that water 

1 is unfit for ſatisfying the appetite of breathing, and that animals 
which have been long accuſtomed to reſpiration never attempt, 
when under water, to draw it into their lungs; it follows, that the 
fetus m utero, even ſuppoſing (what ſeems not, however, to be the 
caſe) it had the fame appetite of breathing with animals after birth, 
could not receive the liquor of the amnios into its lungs, and expel 
it thence alternately, Thus we ſee how eaſy a ſolution Dr Mar- 
tine's problem admits of; and that, for this purpoſe, it is unnecel= 
ſary to have recourſe to any compreſſion of the phrenic nerves, 


| 2, BUT it ſeems probable, that either the appetite of breathing 
1% does not take place in fetuſes tall birth, or that it ene then much 
ſtronger. 
Fox the uneaſy P Rel of the fetus, whit the bin: ap- 
proaches, and its various motions and ſtruggles in conſequence of 
= its uneaſy ſituation, muſt quicken the circulation of the blood thro' 
F T7 its veſſels ; whereby the lungs will not only receive a larger ſhare 
of fluids in a given time, than formerly, but the blood paſſing in 
greater quantity than uſual from the left ventricle of the heart into 
the aorta, and making thereby a ſtronger reſiſtance to the paſſage 
of this fluid thro' the ductus arterigſus, it will then be more copi- 
ouſly determined into the pulmonary artery, from whoſe beginning 
this duct ariſes. But if the blood be thus puſhed in greater ſtreams 
into the veſlels of the lungs at the time of birth, and even ſome- 3 
what earlier, will there not hence enſue a greater degree of heat, HH 
and fulneſs, a more active ſtimulus and uneaſineſs in theſe veſſels ; or, 3 
in other words, will not the appetite of breathing be hereby in- 
creaſed x? After birth, when the fetus remains for ſome time in- 
cloſed in its membranes before it is allowed to breathe, this in- 
creaſed motion of its blood may well be ſuppoſed to be abated ; 
however 


8 Alcho- immediately before birth. the fetus DEE ſo preſſed upon and confined by 
the parts ſurrounding it, as to prevent its making any conſiderable motions, yet the pain 
as well as the ſtrong alternate preſſure kick i it — cannot fail, at that time, to quicken 
the circulation of its blood. — Nis = 
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however the cold, which it is now more expoſed to than formerly, 
by contracting the placentary and cutaneous veſſels, will accelerate 


the return of their blood to the right ventricle of the heart, and 


thereby increaſe the force of the ar in the interior parts of 
the body. 7 | ER 

CHILDREN which are cut out of their mother' s womb, often re- 
main a conſiderable time without attempting to breathe, becauſe 
there is no ſuch increaſe of the motion of the blood thro' their lungs, 
as in children which are brought forth in the natural way, and 
which therefore muſt have a greater inclination to inſpire. It is 


to be obſerved, however, that, in ſome caſes, weakneſs, and conſe- 


ſequently a languid circulation 'thro' the lungs, is the cauſe why 


children delivered in the uſual manner, as well as thoſe who are 


cut out of the uterus, do not begin to breathe for ſome time after 
they are expoſed to the air. 


IT has been obſerved, that when on uterus of a ning bitch is 
opened, the puppies incloſed in their membranes remain quiet for 


ſome time; but, about the time of the mother's death, they begin to 5 
move and ſtruggle, as if affected by ſome uneaſy ſenſation; and that 


if their membranes be laid open at this time, or a little after, ſo as 
that the air be admitted to them, they immediately begin to breathe, 
and ſeem to be relieved from what before oppreſſed them; but that, 
if this be not done, they quickly begin to languiſh, and at laſt die *. 
Does not this argue that a neceſſity of reſpiration, and a deſire, 
ſtronger at leaft than before, of dilating the thorax for the admiſ- 
fion of air, commences on the part of the fetus, immediately after 
its intercourſe with the mother is cut off by the birth ? 

As the water ſurrounding the Fetus would hinder its efforts to 
| inſpire, how much ſoever it were defirous of ſo doing; fo the air, 
the proper medium for reſpiration, being applied after birth to the 
face, mouth, and noſtrils, may excite new efforts to breathe, an ac- 


* 


2 40 9 cum n ſuis a aorta eximo. et exteriori  effraco 3 per ii an 2 AY 


ueidum oſtendo qui foetus reſpirare conetur, qpamaue, pulchre 1 interiori quoque Iracto are em 
ducat.“ Veſalii Anatom. lib. 7. c. 19. 
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tion which, by the peculiar ſenſation in its lungs, it muſt be much 
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diſpoſed to. We may obſerve that a new-born child rarely at- 


tempts to ſuck except ſomething be applied to its mouth; and, per- 
haps, in the ſame manner the appetite of breathing itſelf may be 


increaſed in a tus by the preſence of a fluid ſo well anſwering its 


demands. The chick, after it becomes large and ſtrong, is obſer- 
ved to gape when the ſhell is opened; and does not this indicate a 


deſire of breathing ? For this opening of the mouth is not for ſwal- 


lovwing the liquor of the amnos, ſince the chick is nouriſhed, not by 


the mouth, but by the umbilical veſſels alone * 
Uron the whole, altho' it is not :mprobable thas the wg : af 


Ting its ſtay in the womb, may, eſpecially towards the end of ge- 


ſtation, from the difficult paſſage of the blood thro' the compreſſed 


lungs, have a tendency to breathe, yet ſurely this appetite of breathing 


mult be greatly increaſed at birth. Nor is breathing the only action 


performed by a new-born child, which it was a ſtranger to before, 
ſince ſucking is equally new to it as breathing T. The former has 
been generally referred to inſtinct, and ſo perhaps may the latter: 
but as I would decline the uſe of words whoſe meaning may be 
_ obſcure or indeterminate, I ſhould ſay, that ſucking and breathing 


are owing to particular ſenſations in the body, determining the 


mind or ſentient principle to put certain muſcles or organs in motion. 


Ha viN thus accounted for the beginning of reſpiration in ani- 


mals, we ſhall, in a few words, mention what has been advanced 


on this head by ſome of the moſt eminent writers in phyſiology. 
PiTCAIRN derives the firſt inſpiration in new-born animals from 


ehe air ruſhing, by the glottis, into the cavity of the thorax at birth, 


as it were into a vacuum, and thus enabling the intercoſtal muſcles 
to raiſe the ribs T. But as the lungs, before birth, fill the thorax, 
there can be no vacuum into which the air can ruſh: for, if there 

>, were, 


* gee Edinburgh Medical Eſlays, 3 vol. 2, art 10. | 
+ That the tus in utero does not ſwallow the liguor amnii, has been ſo clearly demon- 


ſtirated by my learned Colleague Dr Alexander Monro ſenior, that I think it one of the few 


points in Phyſiology which ought for the future to "_ N * Edinburgh Madjes' 
Eſſays, vol. 2. art. 9. 
1 Diſſert. de cauſ. qua engel fait per A ſe. 14. p. 5 
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were, the liquor aninii muſt have been forced into it, while the ſets 
was in the womb; and in dead-born fet»/es, the air ought to raſh 
into the lungs and expand them 3 ; both which circumſtances are 


| contradicted by experience. He adds, Irrumpit, inquam, aer vi 
elateris et gravitatis, non autem dilatati prius pectoris, compulſus * 


whence it appears, that the celebrated author was not ralliently 
acquainted with the true manner in which inſpiration 1s perform- 
ed : for it is owing, as has been ſhewn above, to the enlargement 


of the cavity of the breaſt, made by the contraction of the inter- 


coſtal muſcles and diaphragm. Beſides, fince the thorax is in a 


ſtate of full expiration in all dead animals, it appears that the air- 


cannot, by its gravity, &c. dilate the lungs ; but that, in order to 

the firſt inſpiration, the diaphragm and intercoſtal muſcles, by 

their contraction, muſt enlarge the cavity. of the cheft. 
THE great Boerhaave, after Thruſton and Borelli, aſcribes the 


beginning of reſpiration to the fetus moving all its muſcles vio- 


lently in the time of birth, and, among the reſt, the intercoſtals 


and diaphragm . But this account is not aner ſince Ve- 


flius and Boyle have obſerved, that puppies cut out of their mo- 
ther's womb begin to gape and breathe as ſoon as they are expoſed 


to the open air J. And when infants, which ſeemed to be dead- 


born, have begun ſoon after to breathe, we are not, with an il- 
luſtrious author, to aſeribe this to the action of any ſecret ſpring, 
or undiſcovered piece of mechaniſm, bringing the muſcles of in- 


ſpiration at this time into play, but to the energy of the ſentient 
principle, which, as foon as the heart begins to vibrate, is rouſed 


by a diſagreeable feeling in the lungs, to dilate the thorax and take 
in air. The cauſe, therefore; of the firſt inſpiration in this caſe; 
appears to be the ſame as that of its recommencement after a hm 
cope, namely, the blood puſhed by the heart, upon its recovering, 
motion, into the "PREG dogs and there acting as a ſtimulus. 


2 55 * 
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7 Diſſere, "I Wd" qua 1 lui ger pulwon, "TY 15. p. 54. 
} Inſtitut, Med. $ 69 
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ANorHER learned author deduces the beginning of reſpiration 
from the endeavours of the fztus to cry, upon account of its un- 
eaſy ſituation and the pain it ſuffers in the time of birth. But, if 
the commencement of breathing were owing to no other cauſe than 


this, why ſhould not this action ceaſe ſoon after the child is deli- 


vered, when it 1s free from pain and gives over crying? Or why 
ſhould it begin in Veſalius and Boyle's experiments above mention- 
ed, where the uſual cauſes exciting the animal to cry were wanting? 
And why ſhould the fetus ſhew ſuch marks of anxiety when in- 
cloſed in its membranes, and be quickly at eaſe, upon its having 


acceſs to the air and being allowed to breathe ? 


Bur what is crying in infants? It is no more than an Fahner 


kind of breathing, which affects the expiration chiefly, and is owing 


to ſome painful ſenſation; for, hence the air being forcibly ex- 
pelled through the glottis, which at this time is conſtricted more 
khan uſually, produces that noiſe called crying... Saying, therefore, 


_ that the beginning of reſpiration in animals is owing to their at- 
_ tempting to cry, is, I thould think, little more than, in other words, 


to ſay, that it depends upon a painful ſenſation, which, in ani- 
mals accuſtomed to breathe, prevents the muſcles of reſpiration 


from being moved in a regular and natural way. But, as the ac- 


tion of theſe muſcles is performed in a more regular and equable 


manner as ſoon as the cauſe of crying ceaſes, it ſeems more reaſon- 


able to believe that the firſt inſpiration is owing to the ſame cauſe 
as the fecond, third, and every ſucceeding one, namely, to a par- 


ticular ſenſation in the lungs affecting all new-born animals; 
while the pain, which occaſions crying, is merely accidental, and 
ſeems not to give riſe to reſpiration, when it does happen; though, 
after it is once begun, it is the cauſe of its being PR e 


an irregular and interrupted manner. 
ANIMALS, when drowned, or ſuffocated WEN bad air, are often 
brought to life again by friction, agitation, or by blowing air in- 
to their inteſtines or lungs ; all which expedients, as they com- 
municate motion to the blood ſtagnating in the great veins adjoin- 


ing to the heart, tend to renew the contractions of that organ, 


and 
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OTHER INVOLUNTARY MOTIONS. 117 
and conſequently the circulation of the blood through the veſſels 
of the lungs, to which motion alone the recommencement of breath- 
ing is owing, and not to any attempt to cry or how, e in 
theſe caſes, is ſeldom obſerved. 


FURTHER, in batts, hedge-hogs, and other NY which lie 
in a death-like ſtate during the cold of winter, and without any 


alternate motion of their thorax, can the recommencement of breath. 


ing, in the ſpring, be aſcribed to any painful ſenſation exciting 


them to cry? I ſhould think not; but to the returning heat of the _ 
ſun agitating their fluids, and communicating a new motion to 


their heart, whereby the blood is puſhed, as is uſual in living ani” 
mals, into the pulmonary veſſels, and where, chiefly on account of 
its difficult paſſage, it excites a peculiar ſenſation, which rouſes 
the ſoul or ſentient principle, as it were, from its ſtate of indo- 


lence and inactivity, to contract the inſſ piratory muſeles, and there- 


by perform the action of reſpiration. 


Upon the whole, therefore, I preſume to chink ha tha os - 


of reſpiration in new-born animals, or the recommencement of it 
in thoſe in which it has been for a long time interrupted, cannot 


be deduced from an inclination to cry *; but! is owing to a peculiar 


ſenſation 

*The learned author, in another part of his works, (publiſhed fince the firſt edition of this 

| eſſay), not only aſcribes the beginning of reſpiration i in animals to their endeavouring to ery 

at the time of their birth, but chiefly to their having been accuſtomed, while in the uterus, to 

ſwallow the liquor of che amnios: whence they are no ſooner expoſed to the "0 than wad 
draw in this fluid, with which they are now ſurrounded. | 

But ſuppoſing, what is not probable, that the /e/us, while in the womb, had bees | in uſe 

to ſwallow the liquor contained in the amnios, it will not follow that it ſhould inſpire, or 

draw the air into its lungs, as ſoon as it is born; for the action of inſpiration is very different 


from that of deglutition, and is performed by different inſtruments and organs. If the fetus 


had been accuſtomed to ſwallow before birth, it might indeed, immediately after, be apt to 


move the organs of deglutition, and ſwallow its own ſaliva; but how ſhould this action oc» | 


caſion inſpiration ? The motion of the larynx and fauces in deglutition, can have no influence 
in producing a contraction of the diaphragm or intercoſtal muſcles : And we do not find that 
hunger, or a ſtrong deſire to ſwallow either liquid or ſolid food, ever increaſes that inclina- 
tion which animals have to perform the action of inſpiration; on the contrary, after we have 
faſted long, we breathe ſeldomer than after a full meal. in like manner, when, in conſe- 


quence of being half ſuffocated by breathing i in too conkined an air, we have a Does deſire 


A 


. require a new ſupply of food, and a different ſenſation when our 
fluids want dilution, can it be thought ſtrange that an appetite 
| ſhould be given us for air, when We CO Tn of it would become 


horas, citra ſuffocationis periculum, ſuperſtes fit: idem tamen 
oF n exutus, ſi ſemel atrem intra pulmones attraxerit, poſtea 


26 feſtim moriatur *: 


A 


appears now to admit of an eaſy ſolution. 


greateſt part of the blood, by means of the foramen ovale and ductus 
arterigſus, is conveyed from the right ſinus vengſus and ventricle of 


has with a ſenſe of ſuffocation in the lungs. 


| than to an inclination to ſwallow ? 


18 6% HEE VIAL ERS HT 


ſenſation in the lungs, which, as it at firſt gave riſe to this action, 
ſo it is the cauſe of its being ever after continued. And if we are 
ſo formed, that we feel a craving appetite, as often as our bodies 


much ſooner fatal? 


A Solution of Harvey's Problem. 
\ Ul fit, ut foetus in lucem editus, ac membranis integris 


opertus, et etiamnum in aqua ſua manens, per aliquot 


ne momentum quidem temporis abſque eo durare ROY ſed con- 


THis problem, hien was firſt propoſed by the great Harvey, | 


THE fetus lives in the womb without reſpiration, becauſe 45 


the Wort into the left ventricle and aorta, without Paſſing through 
ee 


than uſual to inſpire, we do not find that our ſenſe of hunger, or inclination to ſwallow, is. 
thereby increaſed, And indeed, it would ſeem that a defire to ſwallow is as different from, 
and has as little connection with an inclination to breathe, 85.3. ſenſe of hunger in the ſtomach. 


In animals, which have been drowned, or fuffocated by bad air, reſpiration. i is reſtored by. 
friction of the abdomen, blowing into the anus, or by any other means that can renew the . 
motion of the blood through the heart and lungs : In this caſe, therefore, the recommence- 
ment of breathing cannot be owing to a ſenſe of hunger, or a deſire to ſwallow. 

| Further, if, as I have endeavoured to prove, and as the learned author himſelf allows, . 
the continuance of reſpiration in animals be owing to an anxiety or diſagreeable ſenſation in 
the lungs ariſing from the ſlow paſſage of the blood through their veſſels; is it not more rea- 
ſonable to aſcribe the beginning of reſpiration. in new-born Animals, to lach an uneaſy feeling, 


* Harvey De generat, animal, cap, de partu, p. 501. 
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che lungs; and becauſe its fluids, being derived from the blood of 
the mother, which has ſuſtained the action of the air in her lungs, 
muſt be equally fit for its nouriſhment and ſupport as for her's. 
When the fetus, after being ſeparated from its mother, remains in 
its ſecundines, it lives for a conſiderable time without breathing ; 
becauſe the circulation of the blood continuing in the fame man- 
ner as when it was in the womb, only a ſmall portion of it paſſes 
through the lungs. 

AFTER birth, when the fetus has once been accuſtomed to o breathe, 
it ſoon dies, if reſpiration be diſcontinued * ; becauſe the blood, 
which formerly went by the foramen ovale and ductus arterigſus, 
paſſes now through the veſſels of the inflated lungs ; and although 


we cannot ſuppoſe theſe paſſages to be inſtantly ſhut after breath- - 


ing begins, yet as the veſicles of the lungs, after having been once 
inflated, never collapſe ſo far as to occupy as little ſpace as be- 
fore, their veſſels muſt go on to receive a greater quantity of blood 
than before birth, and conſequently to tranſmit this fluid in greater 
abundance to the left fi nus vengſus; by which means the paſſage of 
the blood into this ſinus, by the foramen ovale, will, in a great mea- 
ſure, be prevented; at the ſame time, by the inflation of the lungs, 


the pulmonary artery will be raiſed, and the ſituation of the dudtus 


arterioſus ſo changed, as to render the paſſage of the blood through 


it leſs favourable. Further, after birth, when the umbilical arteries 
are tied, the blood paſſing through the ductus arterioſus into the a- 


orta will meet with greater reſiſtance than formerly; ſince the fluids 
puſhed into this artery by the two ventricles of the heart, will find 
a leſs ready paſſage, as a conſiderable part of the veſſels through 
which they uſed to flow are thus obſtructed. 


HENCE, if reſpiration be once begun, though performed but for 


a ſhort time, the blood, notwithſtanding its being afterwards re- 


ſtrained 


M. de Haller {a )h has well obſerved, that notwithſizndiog Harvey s words may ſeem to in- 
linuate that a fetus which has once breathed, inſtantly dies after this action is interrupted ; yet 
Fatuſes which have breathed only for a ſhort time, can live ſeveral minutes without reſpira- 
tion. 


(a) 3 P hyſiolog. tom. 3» 
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ſtrained, will continue its courſe chiefly through the lungs, though, 

in that way, it cannot paſs near ſo faſt as it is thrown into thoſe 
veſſels from the right ventricle of the heart; whence it follows, 
11} that an animal, having been once uſed to breathe, and after this 
— happening to be deprived of air, muſt be ſoon fuflocated by an ac- 


N cumulation of blood in the pulmonary veſſels “. 
J ö bene 


* — — 
—ͤ—ũ—ö— — —— * 
2 ” 


1 V As there have been ſome wh doubted of the alternate motion of the lungs i in x reſpira- 
il tion being neceſſary to carry on the cireulation of the blood through their 10 8 [ ſhall 
| | Here mention a few experiments, which ſeem to decide this point, 
141 I. When the lungs are collapſed, i. e. in a ſtate of expiration, as is the eaſe of all TA 
{= animals, any fluid injected into the pulmonary artery paſſes with We to the left ventricle 
1 of the heart. 
th | Td 2. When the lungs are « inflared with air, an injected liquor flows through their veſſels more 
By | eaſily and in greater quantity. | 
£08 | 3. When the lungs are agitated with an alternate motion, ſomerhing like naturel reſpira- 
1 tion, water or any other thin fluid paſſes ſtill more freely through them, and A 
| | | into their ſmalleſt veſſels (a). 
. If reſpiration be reſtrained for any conſiderable time, one's face becomes of a | purple 
| | e and its veins are much diſtended with blood; which ſhews that this fluid, on account 
f on of its. difficult paſſage through the lungs, 1s accumulated in the trunks of the cava and right 
it 1 ſinus venoſus, 
| | | 5. The neceſſity of the akercate motion of reſpiration, i in order to the free tranſtmiſſion of 
the blood through the pulmonary veſſels, is ſtill more evidently demonſtrated by the follow - 
1% i ing experiment of Dr Muſgrave : A dog whoſe trachea was cut, juſt below the pomum Adami, 
| FINES and cloſe ſtopt with a cork, after a few violent ſtruggles, died in two minutes; and, 
upon opening the 7horax, the pulmonary artery, right ventricle and auricle of the heart, to- 
| gether with the great trunks of the cava, were diſtended with blood to a great degree; while 
| [ the pulmonary veins, left auricle and ventricle of the heart, were almoſt quite empty, not. 
i | containing more than a ſpoonful of blood (35). 
It may be thought perhaps that the force of this experiment is weakened by one of Dr Hook's, | 


1 it | | OD who having cut away the ribs, diaphragm, and pericardium of a dog, and pricked the onter 
| | eon of the lungs with a penknife, preſerved him alive, by keeping his lungs fully diſtended 
| | | ” with a continued blaſt of air, which he made to paſs through them by means of a pair of 
14 | | double bellows (c.) But as the blood flows much more freely through the pulmonary veſſels 
. | when the lungs are inflated, than when they are collapſed, it is not ſurpriſing, that in this 


I 5 dog, which had loſt a great deal of blood during a former experiment, the inflated lungs 
vl | | ſhould afford an eaſy enough paſſage to the ſmall quantity that would be thrown into their 
f [ veſſels by the contraction of the right ventricle of the heart; eſpecially if we conſider, that 
4 1 men ſtream of air 198 while n was paſſing through the lungs, and eſcaping by 
11 | (a) Vid. Kaau Perſpirat. Hippoerat. dicta, ſect. 160. 161, 164, & 110. hy | 


11 | — 85 1 () Phitoſop!.ic:l Trenſact. abeiged, vol. 3. p. 67. 
wh. © Ivi4. y. 66. 


89 


— — — Ton — SIC 


OTHER INVOLUNTARY MOTIONS. 121 


SoME may perhaps think the ſudden death of animals deprived 
of the benefit of reſpiration, 1s owing rather to the want of ſome- 
thing in the air which ſupports the vital flame. But without en- 
tering into a diſcuſſion of thoſe arguments which may be brought 
for and againſt this opinion, I ſhall only obſerve, that ſince a fetus 
can live a conſiderable time without reſpiration, when ſeparated 
from its mother and 1nvolved in its ſecundines, its dying ſooner for 
want of air, after it has once breathed, cannot be owing ſolely to 
the defect of any thing which this fluid might communicate to the 
blood in the lungs, but muſt be deduced from the change made in 
the pulmonary veſſels by reſpiration, as has been above explained. 
And this reaſoning ſeems to be confirmed from the obſervation, 
that animals through whoſe lungs a ſmall ſhare of the blood cir- 
culates, can ſuſtain the want of air much longer than man and the 
other more perfect animals, in which the whole maſs of blood 
paſſes through the pulmonary veſſels : as likewiſe from this other 
obſervation, that new-born animals, which have breathed only for 
a ſhort time, die not ſo ſoon in the air-pump as others do “. 

 Havixs thus ſhewn, that all the vital and other involuntary 
motions of animals are owing to Aimuli of one kind or another, 
acting either immediately upon the organs moved, or on ſome 
neighbouring part with which they ſeem to have a peculiar ſym- 


Q 5 pathy; 


the ſmall wounds made in their external ſurface, have communicated a conſiderable ofcilla- 
latory motion to all their veſicles and veſſels, whereby the motion of the blood through them 
would be greatly promoted, And that a very ſmall agitation of the lungs may be ſufficient 
to keep up the circulation through their veſſels, and preſerve life, appears from the faintings 
which hyſterical people are ſometimes ſubje& to. In theſe faintings, which I have ſeen laſt 
from 5 to near 15 minutes, the pulſe beats a little ſlower and feebler than before, but with 
its uſual regularity ; while in the mean time there is no motion of the 2horax obſer veable to 
the eye; however, by holding a lighted candle near the mouth, one can diſcover that they 
breathe, though it be weakly and ſlowly, Further, in Dr Hook's experiment, the paſſaze 
of the blood throngh the pulmonary veſſels muſt have been much freer than it is in ſound a- 
nimals, whoſe lungs are kept in a ſtate of full inſpiration, becauſe they are, while in that 
ſtate, conſiderably preſſed upon by the rarified air endeayouring to inflate them more and 
more on the one hand, and the ſides of the thorax reſiſting this inflation on the other. 


_* Philoſophical Tranſact. abridged, vol. 2. p. 217. and 218. 
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pathy; it remains that we next inquire, whence this power of Ai 


mul: over the muſcles of animals muſt be derived? 


8 E 0 T. "Me- 
of the reaſon why the muſcles a: animals are excited. into 1 
by ſtimuli. 
HE muſcular fibres of animals are ſo framed, as to contract 
whenever a cauſe proper to excite their action is applied to 


them, or, m defe of this, always to remain at reſt. This cauſe 


is either an effort of the will „ or a flimulus of ſome kind or ano- 
ther |: to the former are owing the voluntary motions 3 and to 


the latter all ſuch as we call vital and ſpontaneous. 


Ho W, or in what manner the will acts upon the voluntary mu- 
ſcles, ſo as to bring them into contraction, is a queſtion bey ond 
the reach of our faculties; and, indeed, were it otherwiſe, the an- 
{wer would be here of no great importance, it being ſufficient that 


experience convinces us that the will is really poſſeſſed of that . 
power. But, in this our endeavour to trace the vital and other 1 in- 
voluntary motions up to their firſt ſource, it ſeems to be a matter 


of no ſmall moment, to inveſtigate the cauſe or cauſes which enable 
imuli of various kinds to excite the muſcles of living animals into 
contraction. „ 


1, HERE ſome have contented themſelves with aſcribing the 


_ contractions of muſcles conſequent upon pricking, tearing, ſtretch- 
ing, or otherwiſe ſtimulating them, either by the application of ſo- 


lid bodies or acrid fluids, to the elaſtic power of their fibres ; but 
without informing us, whether by this they only underſtood that 
remarkable power of reſilition belonging to many bodies, and from 
which they are named elaſtic, or ſomething different from, or ſu- 


. peradded to this, But thoſe authors would have done well to con- 


' 0 N 
* Sect. 1. No. 7. above. 
+ Ibid. No 8. 

+ Bagliv, opera, ꝗto, lib. de fibra motrice, cap. 11. p. 335. et Diſſert. * anat. Shove: 


et motu muſcul. p. 403. F. Hoffman. Syſtem, med. lib. 1. ſect. 1. cap. 3. No. 17. et 18. 
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ſider, that an elaſtic body, of whatever kind it may be ſuppoſed, 
is no more than a piece of dead inactive matter, without any power 
of generating motion and that though it always recoils with a 
force proportional to that which bent or wound it up, yet it does 
this only in conſequence of its being acted upon, and not from any 
agency of its own: That the ſharpeſt needle does not produce ſtrong- 
er vibrations in the ſpring of a watch, than a blunt one acting upon 
it with equal force; and that ſpirit of wine, or oil of vitriol, dropt 
upon the moſt elaſtic body, diſturbs not its ſtate of reſt, any more 
than the mildeſt milk, or oil of almonds. But the contrary of all 
this is true with reſpect to the action either of ſtimulating ſolid bo- 
dies or acrid fluids upon the muſcular fibres of animals ; whence it 
follows, that the motions they produce are not to be explained by 


any elaſtic powers with which, 1t may be imagined, theſe fibres 
are endued. | 


2. OrRERS, giving more ſcope to their imagination, have fan- 
cied the animal ſpirits lodged in the cavities of the muſcular fibres, 
to conſiſt of a number of little ſprings wound up, which, by the 
application of ſtimulating bodies, being put into vibratory motions, 
dilate theſe fibres, and ſo render the whole muſcle ſhorter l. Not 
much different from this is the opinion of an illuſtrious autor, 
who obſerves, in his excellent treatiſe upon the heart +, that this 
muſcle is brought into contraction by the returning venous blood, 
which dilates its ventricles, and ſtretches their conſtituent fibres in 
ſuch a manner, as to excite an oſcillation in the animal ſpirits lod- 
ged in them, and conſequently to make the muſcular ſubſtance of 
the heart ſwell and become hard. 
Bur, waving the objection, that as we are intirely ignorant of 
the nature of the animal or vital ſpirits, as they are called, every 
account of muſcular motion from a flimulus which depends on their 
peculiar energy or manner of action, muſt therefore be merely hy- 


\* +: N pothetical 


» 6 Element. phyſiolog. p. 71. Te et 261, 
T. Vol, I, lib, 2, cap. 8. | | 
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| Il 5 pothetieal and precarious ; may it not well be aſked, if muſcular 
1 contraction from a ,imulus is owing to the animal ſpirits excited 
| ET into an oſcillatory motion, why ſhould preſſing the belly of a mu- 
| | {cle with a ſmooth body produce a weaker oſcillation than pricking 
1 it with a pin which is applied with leſs force, and affects only a 
fi very few of its fibres? or why ſhould one and the ſame irritating 
115 e cauſe acting on the fibres of an inflamed muſcle, raiſe a more vio- 
j ' 175 Tent oſcillation of the nervous fluid, than when applied to a muſcle 
in a ſound ſtate? Beſides, ſuppoſing the animal ſpirits lodged in the 
1 muſcular fibres to be ever fo elaſtic, would it not be in vain to at- 
1118 Rs, tempt to deduce the motions of muſcles conſequent upon a ſtimulus 
= from this property, fince elaſtic bodies, as was obſerved above, ne- 
ver, of themſelves, generate motion, but recoil only with a force 
4 | Proportional to that wherewith they are acted upon? To alledge, 
- that the animal ſpirits differ from other elaſtic bodies, or owe their 
oſcillatory motion to ſome other cauſe *, will not be ſatisfactory; 
for theſe ſpirits muſt either act intirely as a mechanical power, or 
not : if the affirmative be taken, it muſt be granted, at the ſame 
time, that their re- action, like that of other elaſtic bodies, cannot 
exceed the power acting upon them and putting them in motion; 
1 put if their action, inſtead of being properly mechanical, be aſcri- 
Wo bed to ſome unknown active properties, this will be found, as I 
| ſhall afterwards ſhew, an hypotheſis inconſiſtent with the appearan- 
ces of muſcular contraction from Aimuli. , 
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SIT wiky be thought, that miſcular contraction is owing to 
[| | . ſome kind of exploſion, ebullition, or efferveſcence, oceaſioned by 
1 on the mixture of the nervous and arterial fluids, or perhaps to the a- 
gency of ſome ſubtile ethereal or electrical matter reſiding in the 
nerves; and that as theſe cauſes may be brought into action by 
the power of the will, in order to voluntary motion, ſo, in the caſe 

of involuntary Ban they may be determined to exert their in- 


| ® Senac, Traite du coeur, vol. x, P · 452. 
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fluence, by the mechanical action of heat, ſharp inſtruments, or 
other ſimul: applied to the fibres or nerves of the muſcles “. 

Bur, without inquiring how far the contraction or intume- 
ſcence of a muſcle may be owing, or not, to any of the cauſes now 
mentioned, it will not be difficult to ſhew that they cannot, with- 
out the intervention of ſome other agent, be excited to exert them- 


ſelves by the various Aimuli which are obſerved to bring the mut- 


cles of animals into contraction : for a fluid lodged in the nerves 
or muſcular fibres, though of a nature fit to produce explofions, 
efferveſcences, Oc. is not ſufficient for any of theſe purpoſes, un- 
leſs a cauſe peculiarly adapted to excite ſuch motions be applied to 
it. Thus gun-powder produces no exploſion without the aſſiſtance 
of fire; nor are electrical Huvia excited into action, but by the 
attrition of certain bodies. Alcalies then only raiſe a commotion 
when mixed with acids ;. and no efferveſcences or ſudden ebulli- 
tions can be produced, without the mixture of ſubſtances diſagree- 


ing in their qualities. Fire applied to a glaſs globe will not produce 


electricity, any more than friction will make an alcaline liquor effer- 


veſce, or the mixture of an acid ſet gun- powder in a flame, If 


therefore muſcular motion were owing to any of the cauſes above 
mentioned, it might reaſonably be expected that it would only fol- 


low upon the application of certain kinds of ſtimuli to the muſcular 
fibres: but we know from experience, that inſtruments of different 


metals, provided their tharpneſs and 1 be the ſame, have an 


equal 


* Dr Robinſon has aſcribed muſcutar contraction from heat, punctures, &c, to their ex- 


citing a vibrating motion in the æther within the nerves and membranes of the muſcles ; and _ 


thinks that the exploſion of the electrical vapour brings the muſcles into a ſtrong and 

| ſudden contraction, by raiſing a ſtrong vibrating motion in the æther lodged in their nerves, 
and membranes; Animal economy, prop. 8. ; and Diſſertation on Sir Iſaac Newton's ether, 
appendix, p. 140. Dr Langriſh alſo is of opinion, that warmth and pricking with a needle 
kene the contraction of the heart, by putting in motion the ethereal matter of the nerves; 
Cronean Lectures, ſect. 127. and 151. And as of late years there has appeared a fondneſs 
in ſome, to explain almoſt every hidden operation in nature by electricity, I thought it 
might not be improper to ſhew, that the electrical aura, even ſuppoſing it were the maT8- 
RIAL cauſe of muſcular contraction, will not enable us to account for the motions of muſcles, 
whole fibres or membranes are pricked, torn, or otherwiſe ſimulated. 
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equal power of bringing the muſcles of animals into action: that 
it makes no odds whether the ſtimulating ſubſtances be electrics 
per ſe, or non-electrics: that acrid liquors of quite oppoſite natures 
have much the ſame effect, if their degree of pungency be equal: 
that acids, alcalies, neutral ſalts, heat, pricking, tearing, and in 
ſhort every kind of irritation, excite muſcles of animals into con- 

traction; and that there is no difference in the motions they pro- 

duce, except what ariſes from their acting as ſtronger or weaker 
timuli, i. e. from their irritating the part more or leſs. 

FURTHER, no violent motion is produced by any bodies, how- 

ever active, unleſs the peculiar cauſes neceſſary to produce ſuch 

Wi motion be applied to them : but in order to the contraction of a 

vl} _ muſcle, it is not neceſſary that the f/:mulus ſhould be applied to its 

fibres; it is enough that the common membranes covering them 

[| | are uritated, the ſame effect being thereby produced as from 

ih wounding the very fibres of the muſcle, This is evident, in the 

1 3 | caſe of the heart, ſtomach, inteſtines, and bladder ; nay, many 

1 ; . muſcles are excited into action by a timulus affecting a re- 

maote part with which they have no immediate connection, or ſo 
much as a communication by means of nerves, unleſs it be that 
fy general one ſubſiſting between all the, parts, as having their nerves 
derived from the ſame brain. Thus any thing which affects the 
internal membrane of the ſtomach after a diſagreeable manner, 
brings the diaphragm and abdominal muſcles into convulſive con- 
tractions: the action of light, as a //zmulus, upon the tender retina, 
is followed by the contraction of the orbicular muſcle of the u, 
and according to the various impreſſions made by ſounds upon 
the auditory nerves, the muſcles of the internal ear are variouſſy 
contracted. 

Las TLx, As the electrical effluvia, e by che friction of cer- 
tain bodies, are not emitted by fits and ſtarts, but in a continued 
equable ſtream, ſo neither do the exploſions or efferveſcences pro- 
duced by the mixture of ſubſtances of diſagreeing natures exert 
themſelves, like irritated muſcles, by alternate efforts. As little 

will the oſcillations of an elaſtic ether (ſuppoſing the animal ſpirits 
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1 to be of that nature) ſerve to explain this appearance, ſince theſe 
muſt follow the laws of vibration obſerved in other elaſtic bodies, 

which yet are inconſiſtent, as we ſhall have an opportunity to prove 
below, with the alternate and vibratory- like contractions of mu- 
ſcular fibres occaſioned by irritation. Upon the whole, then, we 
may conclude that the contraction of an irritated muſcle cannot be 


owing to any efferveſcence, exploſion, ethereal oſcillation, or electri- 


cal power excited in its fibres or membranes, by the mechanical ac- 
tion of foe * chem. 


4. SOME bun writers have ſuppoſed : a arent power or 
property in the muſcular fibres of animals, to which their motions, 
in conſequence of an irritation, are to be referred *, _ 

Bor this opinion ſeems to have been too haſtily embraced upon 
their deſpairing of ſucceſs in their inquiries into this matter. For, 
if they here mean ſome unknown active powers reſulting from the 

peculiar conſtitution or mechanical ſtructure of a muſcular fibre, 
it may be ſufficient for us to deny that there are any ſuch latent 
cauſes, as the aſſerters of them have been as unable to prove their 
exiſtence by appearances which cannot be explained without them, 
as to ſpecify their true nature; beſides, it ſeems to be improper to 
attribute active powers to that, which, however modified or arran- 
ged, is yet no more than a ſyſtem of mere matter? powers, I ſay, 
which are not only confeſſedly beyond thoſe of mechaniſm, but 
ſeemingly contrary to all the known properties of matte... 

FURTHER, the influence of ffimuli in exciting even thoſe muſcles, 
to which they are not applied, into contraction, plainly argues 
ſuch motion not to ariſe from any hidden power in the muſcle be- 

ing called into action by the mechanical effect or operation of the 
ſlimulus. Every attempt, therefore, towards explaining the motions 
of irritated Ts from properties which their fibres, conſidered 


as 


® Peyer, parerg. anatom 7. p. oe 


A celebrated author, fince the firſt edition 'of this Eſſay was publiſhed, has endeavour- 
ed to ſhew that the motions of irritated muſcles are owing to the glutinous matter connect- 
ing thoſe earthy particles of which their fibres are compoſed ; and ſuppoſes irritability to be 
2 particular property of that glutinous ſubſtance, in like manner as gravity is a property of 


matter in general,. This hypotheſis 1 have conſidered in my e Eilays, edit, 3. p. 
79.—185. & p. 311. * 312. 
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| hath endued the muſcular fibres of animals with certain active 
the motions of irritated muſcles are owing. And indeed we can- 


and fibres of animals, with an active ſeutient PRINCIPLE united 
to their bodies, and that, to the agency of this PRING IPLE are ow- 
ing the contractions of ſtimulated muſcles. But if it be ima- 
: gined that he has given to animal fibres a power of ſenſation, and 
of generating motion, without ſuperadding or uniting to them an 


to ſay, that a ſuppoſition of this kind oughtnot to be admitted ; 
ſince, to ſuppoſe that matter may, of itſelf, by any modification of 
its parts, be rendered capable of ſenſation, or of generating motion, 
ſeems to be as unreaſonable as to aſcribe to it a power of thinking. 
Matter, as far as we can judge by its known properties, appears to 
be incapable either of ſenſation or thought: and the whole appear- 


tion, or choice of its own; nor is there any ching reſembling will, 


as mere material organs, it remains, that they are owing to an ac- 


as mechanical inſtruments, howſoever exquiſitely framed, or nicely 
adjuſted, can be ſuppoſed endued with, muſt be vain and fruitleſs : 
for as well might we pretend that the eye ſees objects, and the ear 
hears ſounds, purely by virtue of their being material organs, as 
imagine the motions of animal fibres from a ſtimulus, to be owing 


ſolely to their mechanical ſtructure, or to ie peculiar diſpoſition 
of their parts. 


5. SOME may be of opinion, that the all-wiſe AuTHoR of nature 
powers, far ſuperior to thoſe of common matter, and that to theſe 


not but acknowledge, that he' has animated all the muſcles 


active PRINCIPLE, as the SUBJECT and CAUSE of theſe, we preſume 


ances of the mere material world ſhew, that it acts invariably ac- 
cording to laws preſcribed to it, and without any feeling, inclina- 


ſelf- determination, or real active power in the moſt refined and ſub- 
tile parts of matter, more than in the moſt groſs and ſluggiſh. 

Ir then the effects of imuli upon the muſcular fibres of animals, 
cannot be deduced from any property or powers belonging to them, 


tive ſentient PRINCIPLE animating thoſe fibres. But this will 
more evidently e from ne em conſiderations. 
1 I, STIMULI 


A 
r 
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1. STIMULI applied to the muſcles of animals, when laid bare, in- 
ſtead of only one contraction laſting for a conſiderable time, pro- 
duce ſeveral contractions and relaxations alternately ſucceeding each 
other, which become gradually weaker, and are repeated after longer 
intervals, as the force of the irritating cauſe is diminiſhed *. Now, 
theſe alternate contractions are eaſily accounted for, if we ſuppoſe 
them to proceed from a ſentient PKINCIPLE, which, in order to the 
getting rid of the pain or uneaſy ſenſation that ariſes from the irri- 

tation of the muſcle, determines the influence of the nerves into its 
fibres more ſtrongly than uſual. For, if by one or two contractions 
the irritating cauſe be thrown off, and, with it, the diſagreeable 
ſenſation removed, the muſcle will return to its former ſtate of reſt ; 
| if otherwiſe, it will continue for a longer time to be agitated by al- 
ternate convulſive motions, which will be more or leſs forcible, and 
repeated after ſhorter or longer intervals, in proportion as the mu- 
Jus and painful ſenſation hence enſuing are ſtronger or weaker. The 
titillation of a {lighter //zmulus will be ſo much weakened by the firſt 

contraction of the muſcle, that ſome ſpace of time muſt intervene 
before it will be able to produce a ſecond : whereas the ſmart pain 
which follows a ſtrong irritation, affects the ſentient principle ſo 
povwerfully, that no ſooner is the muſcle relaxed, than a new contrac- 
tion ſucceeds. Thus a gentle irritation of the left orifice of the ſto- 
mach occaſions only a llighter hiccup or convulſive contraction of 
the diaphragm, which, too, is not repeated till after conſiderable 
pauſes; while a greater irritation, not only excites ſtronger convul- 
ſions of this muſcle, but alſo a quicker repetition of them. 

Wu y the ſentient principle, in conſequence of a painful ſenſation, 
does not keep ſuch muſcles as are irritated in a continued ſtate of 
contraction, but ſuffers them to be alternately relaxed, ſhall be after- 
wards explained. ä 

Ir the contraction of an irritated Ne were owing to the action 
of the ſtimulus upon it as a mere mechanical organ, then, ſo long as 
the flimulus continued to act equably, the muſcle ought to remain 
equally contracted, and, upon its ceaſing, the muſcle ought to be re- 

TT axed; ; 


ect. 1. No. 10. and 11, above, 
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laxed; or rather the muſcle, upon the firſt application of the f:mulus, 


ought to be ſuddenly contracted ; which contraction ſhould become 


weaker by ſlow degrees, till at length the muſcle has returned to its 
natural ſtate of relaxation. If a few drops of any acrid liquor let 
fall on a bare muſcle, or pricking it with a needle, excites it into 
contraction, as a mechanical cauſe acting upon a mechanical organ; 
then, ſo long as the cauſe acts on the organ, the effect muſt continue 
to follow; and if the cauſe becomes gradually weaker, ſo alſo muſt 


the effect, till it ceaſes altogether, i. e. the muſcle ought not to be a- 


gitated with alternate convulſive motions; but, after its firſt and 


ſtrongeſt degree of contraction, it ſhould begin to loſe ſome of its 


force, and continue to do ſo, till it returned again to its natural 


Nate. 


WHAT moſt reſembles. muſcular contraction froth an irritation, 


is the falling or cloſing of the leaves of the ſenſitive plant after being 
touched: but this equally happens, whether theſe leaves be touched 
with the ſharp point of a penknife, or the blunt end of a pencil, 
with a piece of ſmooth wax or rough iron, with brandy or with Wa- 


ter. Here, there are no alternate contractions and relaxations, as 
in the muſcular fibres of animals; no indication of feeling or of be- 


ing peculiarly affected by ſtimulating ſubſtances ; but all 1 is affect- 


ed by mere contact or mechanical impulſe. I cannot help obſer- 


ving in this place, though foreign to my preſent purpoſe, that the 
cloſing of the leaves of the ſenſitive plant upon their being touched, 
cannot be owing, as ſome have imagined, to the electrical matter 


iſſuing from them; ſince the touch of wax, which repels this mat- 
ter, makes them cloſe as remarkably as that of non- electric bodies: 


T.... PENNE Ny rubbing, made the leaves 
of this plant quickly cloſe, by attracting them. 


Ir it be ſaid, that the elaſtic fibres of the muſcles, or the nervous 


fluid ſuppoſed to be contained in their cavities, are excited by ſimuli 
into ſtrong oſcillations, which are repeated till the irritation n ceaſes, 


or even for ſome time after; I anſwer, 
* THAT it is not eaſy to conceive how ſuch ſimuli as do not act 


by any mechanical force, but merely by their acrimony, ſhould ex- 


cite 
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cite an oſcillatory motion in the ſuppoſed elaſtic Abres of the mu- 
ſcles, or in the animal {pirits lodged in them. 

8 Ir the motion of our muſcles from a ſfzmulus were owing to 
elaſtic vibrations of any kind whatever; how could the ſphincter | 
pupille and the muſcles of the internal ear, continue uniformly and 
_ equally contracted for ſome time, which they never fail to do, when 
the ſſimuli affecting them act with unvaried force? And why ought 
they not rather to be agitated by a number of quickly repeated 
contractions? Nay, the continued, uniform, and equal contraction 
of the voluntary muſcles would be impoſſible, if their motion was 
owing to any elaſtic oſcillations, 

Ir muſcular motion from a ſimulus were the effect either of the 
vibrations of the nervous fluid or of the ſolid claſtic fibres of the mu- 
ſcles themſelves, the alternate contractions of an irritated muſcle, like 
the vibrations of elaſtic bodies, ought to follow one another at equal 
intervals, nor would they be more ſlowly repeated as they become 
weaker, and are about to ceaſe; which however 1s the caſe. A muſical 
chord, a bell, or any other elaſtic body, performs its vibrations in equal 
times, whether it be acted upon by a ſtronger or a weaker force; 
and its oſcillations follow one another, from firſt to laſt, with an 
equal degree of ſwiftneſs: In like manner the elaſtic. pulſes which 
thnele bodies communicate to the ambient air, ſucceed each other as 
quickly in diſtant places, where the ſound 1s faint, as in thoſe near 
the ſonorous body, where it is ſtronger. Since therefore the alter- 
nate contractions of irritated muſcles do not follow the law of the 
vibration of elaſtic bodies, but become remarkably flower when 
they decreaſe in ſtrength, and before they ceaſe altogether; it fol- 
lows that they cannot be owing to any elaſtic vibrations excited in 
the muſcular fibres, or in the nervous fluid contained 1 in them. But 
of this more fully afterwards * 


2. Ir it were aaa obſerved, that ſuch muſcles only as had 
: their fibres immediately acted upon by fimuli, were excited into con- 


R 2 r traction, 


: F Vid, ſeck. xiv, di on the motion of the muſcles of animals when ſeparated from the 
body. — 
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traction, then indeed it might be ſuſpected, that ſuch motions were 
no more than a neceſſary conſequence of the mechanical action of 
thoſe ſimuli upon the muſcular fibres: but as we find the muſcles 
of animals brought into action without any irritation of their fibres, 
whenever a ſtimulus is applied to the coats or membranes covering 
them, to the nerves which are ſent to them, or to ſome neighbour- 
ing or even diſtant part, it ſeems unreaſonable to aſcribe ſuch mo- 
tion to the mechanical action of the ſizmulus upon the fibres of the 
muſcle, and not to the impreſſion it makes on the ſentient principle. 
Thus the contraction of the /phinfer pupillæ ariſing from the action 


of light on the retzna, with which it has no communication of 


nerves, cannot be explained mechanically, but muſt be owing to 
ſome ſentient principle in the brain, which, excited by the uneaſy 
ſenſation, increaſes the action of the nervous power upon that mu- 
ſcle. The ſame thing is alſo true of the various motions of the 
muſcles of the malleus and ſiapes from different founds ſtriking 
upon the auditory nerve; and of the motions of the eye-lids as of- 
ten as any thing irritates the cornea, be it ever ſo gently. The con- 
traction of the diaphragm and intercoſtal muſcles, in conſequence 
of an uneaſy ſenſation in the lungs, muſt alſo be owing to the mind 
or ſentient principle acting at the origin of the nerves, and not to 
any change wrought mechanically upon the fibres of theſe muſcles, 
by the difficult paſſage of the blood through the pulmonary veſſels. 
The violent action of the diaphragm and abdominal muſcles in a 
tene/mus or ſtrangury is to be explained in the ſame way. If a ſpark 
from the fire, or a drop of boiling water falls upon one's foot, the 
leg is inſtantly drawn in towards the body ; but as the muſcles em- 
ployed in this action are thoſe which run along the thigh, and are 
inſerted about the head of the tibia, it is manifeſt that this ſimulus 
cannot excite thoſe muſcles into contraction in conſequence of any 
mechanical action upon them; and if the ſympathy of the nerves, 
or continuation of membranes, ſhall be aſſigned as the cauſe of this 
motion, it may be juſtly aſked, why the muſcles which run along 
the leg, and are inſerted into the foot, are not more moved than 
thoſe of the thigh, ſince they have a nearer connection with that 
mn, | Part 


7 
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part to which the ſtimulus is applied ; or why the extenſors of the 


leg are not brought equally into action with its flexors? It remains 


therefore that the motion of the leg, in this caſe, be attributed to 
the pain or uneaſy ſenſation excited by the fire or boiling water, for 


avoiding of which the ſentient principle is inſtantaneouſly deter- 
mined to put the flexors of the leg in motion, and ſo to remove the 


member from the offending cauſe. Nay, where the fiumulus is ap- 
plied to the membranes or teguments of the muſcles, it ſeems pro- 


bable, that the ſubſequent contractions are not owing to any change 
firſt made on their fibres: thus the convulſive motions of the inter- 
coſtal and other muſcles of the trunk of the body, which are excited 


by tickling the ſides, muſt be aſcribed to the mind, which, in order 
to avoid the diſagreeable titillation, puts theſe muſcles in action, and 


not to any immediate influence which the tickling can have on their 


fibres ; otherwiſe why ſhould the ſame mechanical action of our 


own fingers, and thoſe of another perſon, affect us ſo differently? 
Tincture of ipecacuanha applied to the internal ſurface of the ſto- 
mach, does not ſeem to produce the convulſive contractions of that 
organ in vomiting, by immediately affecting its muſcular coat, 
which is defended by the nervous and villous ones, but by irritating 


its nervous papille, and thereby ching the mind or ſentient Prin- 


ciple. 


alſo to the membranes or coats immediately covering any muſcle, 
excite it into contraction by the intervention of the mind; is it not 


reaſonable to think, that even when the muſcles themſelves, or a few 


of their fibres, are irritated, the ſubſequent motions are owing to 


the mind's being excited, by a diſagreeable ſenſation, to determine 


the influence of the nerves $ More ſtrongly into them 4 


3. THIs will Gad appear, if we conſider that not only an irrita- 
tion of the muſcles of animals, or parts nearly connected with 
them, is followed by convulfive motions; but that the remembrance 
or idea of ſubſtances, formerly applied to different parts of the bo- 
dy, produces almoſt the ſame effect as if thoſe ſubſtances themſelves 


grateful 


SINCE, therefore, flimuli f not only to remote parts, but 


were really preſent. Thus the light, or even the recalled idea of 
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grateful food, cauſes the /aliva to flow into the mouth of an hungry 
perſon ; and the ſeeing a lemon cut produces the ſame effect in 
many people. The ſight of an emetic, nay its very name, or ſeeing 


others vomit, will in many delicate perſons raiſe a nauſea, The 


apprehenſion or fear of having one's ſides tickled, cauſes almoſt 


the ſame motions in the trunk of the body, as tickling itſelf would 


do, though in a leſs degree. 
Fo RTHER, That many remarkable changes and involuntary mo- 


tions are ſuddeniy produced in the body by the various affections of 
the mind, is well known. Thus fear often brings on a ſudden flowof 
pale urine. Sore eyes have been believed to be infectious to thoſe who 


look at them. Certain ſounds occaſion a tremor over the whole body. 


The ſound of a bagpipe has been ſaid to give ſome people an inclina- 
tion to make water. The ſudden appearance of any frightful object, 
will, in delicate people, cauſe a palpitation. The ſight of an epilep- 


tic perde in the fit has brought on an epilepſy; and yawning 1 


ſo very catching, as frequently to go round a whole company. In 
theſe caſes, the motions produced in the veſſels of the eyes or eye- 


lids, in the heart, ſtomach, and bladder, in the ſecretory veſſels of 


the ſalivary glands and kidneys, in the muſcles employed in yawn- 
ing, Oc. cannot be owing to the mechanical action of the cauſes 
above mentioned upon the fibres of the parts moved: for what par- 
ticular connection is there between the optic and auditory nerves, 


and thoſe which ſerve the heart, ſtomach, bladder of urine, mouth, 


ſalivary glands, and the muſcles which depreſs the lower jaw and 
move the trunk of the body? All the nerves do not at laſt terminate 
in a point, but in a large ſpace of the brain; therefore the conſent 
between them cannot be deduced from their contiguity, but from a 


ſentient principle, which is preſent, at leaſt, wherever the nerves 
have their origin, and which, accordingly as it is variouſly affected, 
produces motions and changes in different parts of the body. 

Ix then external cauſes affecting the brain do, by the interven- 
tion of the mind or ſentient principle, produce conſiderable chan- 


ges in the muſcles of ſpontaneous as well as in thoſe of voluntary 
motion; and, if the idea of a ſfimulus has, in many caſes, almoſt 


r 
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35 
the ſame effect as the thing itſelf; is it not reaſonable to think, that 
ſtimulating ſubſtances applied to the muſcles of animals excite 
them to contract, not by any immediate mechanical action upon 
their fibres, nor by producing an exploſion or efferveſcence, nor by 
exciting ſtrong vibrations in an ethereal or electrical matter lodged 
in theſe fibres or their nerves ; but by diſagreeably affecting the ſen- 
tient principle, in conſequence of which it increaſes the action of 
the nervous power upon the fibres of thoſe muſcles which are ſti- 
mulated. And there ſeems to be the leſs difficulty in this doctrine, as 
the various appearances above mentioned would evince the preſence, 
agency, and extenſive influence of ſomething in the bodies of ani- 
mals, of a nature different from mere matter, and of powers ſu- 

perior to it, however modified, compounded, or arranged. 
Ix ſtimuli excite the muſcles of animals into contraction by acting 
upon them, rather as ſentient than mere mechanical or material organs, 
it is eaſy to ſee, why the ſlighteſt aliment is apt to occaſion vomiting 
when the coats of the ſtomach are inflamed, and why the heart is 
agitated with violent convulſions and palpitations as often as itſelf, 
or even the pericardium, is affected with any degree of inflammation. 
In theſe caſes the ſtomach and heart are rendered extremely ſenſible 
and impatient of any irritation ; hence the ſfimuli which uſed to af- 
fect them gently, now excite them into violent convulſions. 

Ir was obſerved above, that thoſe muſcles to whoſe fibres /limul: 
are applied, do not remain contracted for any conſiderable time, 
but are agitated with alternate contractions and relaxations. Thus 
any of the muſcles of the eye, by irritating their tendinous fibres 
with a ſharp inſtrument, are made to beat almoſt like the heart of 

an animal affected with ſtrong palpitations *. But in muſcles 
whoſe 


93 learned anihor ſeems to have fallen into a miſtake with reſpect to chis matter, when 
he obſerves, that an irritation makes the mulcles of living animals only pertorm one contrac- 
ton, although the ſame cauſe produces many repeated contractions in the muſcles of thoſe 
that have been newly killed; for, beſides the inſtance of the muſcles of the eyes here men · 
tioned, the heart of an animal is obſerved to be agitated with violent and quickly repeated 
convulſions when it is pricked with a ſharp inſtrument immediately upon opening the Hex; 
and, if any other ae ot a briog animal de laid bare, it will, by irritating its fibres or 

- | membranes, 
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whoſe contraction is owing to the action of a ſtimulus upon ſome 
diſtant or neighbouring part, there 1s a diverſity obſerved ; ſome of 
them being uniformly contracted while the irritating cauſe laſts, 


others alternately contracted and relaxed: thus the action of light 


and ſound upon the retina and auditory nerves produces an equable 
conſtant contraction of the /phmder pupillæ and muſcles of the in- 


ternal ear; while an irritation of the membrane of the noſe and 


trachea is followed by alternate convulſive motions of the muſcles 

of reſpiration; and a titillation of the inferior extremity of the gul- 

let, by repeated contractions and relaxations of the diaphragm. 
THESE very different effects of ſſimuli on different muſcles and 


organs of the body, which to me appear inexplicable upon mere 


mechanical principles, ſeem to be eaſily accounted for upon thoſe 
which I have already laid down: for if the contraction of an irri- 


tated muſcle be owing to the uneaſy ſenſation excited by the ſizmu- 
lus, as often as the firſt contraction does not remove this, the mu- 
ſcle will be agitated with alternate convulſions, as being moſt pro- 
per to throw off the irritating cauſe. If indeed, by the firſt con- 
traction, the diſagreeable ſenſe of irritation be quite removed, no 
further motion follows; but if it ſtill remains, new convulſive con- 
tractions will ſucceed, and continue alternately, till the „imulus ei- 
ther ceaſes intirely, or becomes too weak to produce a new contrac- 
tion. But when the contraction of any muſcle occaſioned by the 


action of a ſtimulus on a neighbouring part, would, if it was alter- 
nate, neither tend to remove the irritation, nor render the mind leſs 
ſenſible of it, in that caſe no ſudden relaxation follows, but the mu- 


ele r remains equally contracted as long as the ſtimulating cauſe con- 
tinues 


3 be brought lat 3 1 A ſtimulus therefore applied to the mu- 

ſcles of animals excites them, if it be conſiderable, into alternate repeated contractions, whe- 
ther the animals be alive or newly killed; only the convulſions in the former caſe are ſtronger 

than in the latter. Nay, it will be difficult to reconcile this ſuppoſed difference in the effect 

of an irritation on the muſcles of living and newly killed animals with that principle which 

this learned author has laid down, namely, that the contraction of an irritated muſcle is 
owing to the re- action of the animal ſpirits lodged in its fibres, in conſequence of the action. 
or impreſſion of the imulus upon them; for there appears to be no reaſon why the re- acting 

power of the animal ſpirits ſhould continue to exert itſelf longer or ſtronger i in che muſcles 

of dead animals, than in thoſe of living ones. 
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tinues the ſame. Let us now ſee how this principle can be applied 
to the different ſpontaneous morions of animals. 


THE alternate contractions and relaxations of the muſcles of re- 


ſpiration in ſneezing, are moſt wiſely adapted to remove the irrita- 


ting cauſe from the membrane of the noſe, and to leſſen the uneaſy 
ſenſation ariſing from it : if, by the air, firſt ſtrongly inſpired and 
immediately after more forcibly expelled through the noſe, the fi- 
mulus affecting its nerves be removed, no new contraction enſues ; 
if not, the action of ſneezing is ſtill repeated, till the titillation in 


the noſe ceaſes, or becomes too weak to produce a new convul- 
ſion. In ſneezing, inſpiration is only performed in order to 


make way for the ſucceeding violent expiration, which moſt effec- 


tually removes the uneaſy ſenſation or irritating cauſe; at the ſame 
time, the ſtrong and ſudden contraction of the inſpiratory muſcles 
acts, partly, as a kind of /imulus in exciting the ſubſequent con- 


vulſive motion of the expiratory ones. The alternate contractions 
of the diaphragm in the hiccup, and of the muſcles of reſpiration 
in coughing, evidently tend to remove or leſſen the uneaſy ſenſa- 
tion in the gullet and trachea, and are therefore not continued, but 
interrupted by alternate relaxations. On the other hand, a {trong - 
irritation of the inteſtinum rectum, from too great a quantity of ex- 
crement, produces a continued contraction of the abdominal mu- 


{cles and diaphragm, becauſe, in this caſe, the contraction of theſe 
muſcles has no effect to leſſen the uneaſy ſenſation, till the feces are 


expelled. It is true indeed, that when the body is bound, ſeveral 


efforts of the diaphragm and abdominal muſcles are required be- 


fore any of the excrement can be expelled ; but the action of theſe 


muſcles is, in this inſtance, interrupted, not on account of the ir- 
ritation in the rectum, but in order to carry on reſpiration, which 
cannot long be ſuſpended without occaſioning an uneaſy ſenſe of 


ſuffocation in the lungs, by which we are more affected than by the 
ſumulus of the feces. 


THE cauſes which produce the erection of che penis . though 
they be generally excited into action by the ſtimulus of the ſemen, 


® See above, Seq, vi. No. 4. 
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yet do not act by alternate fits, becauſe the erection has no imme. 
diate effect in leſſening the ſtimulating cauſe : but the contraction 
=_ of the muſculi ejaculatores Jemimis is alternate, becauſe by each con- 
$f vulſive motion, the /emen, i. e. the irritating cauſe, is expelled. The 
—_ | orbicular muſcle of the uvea, and the mulcles of the malleus and 
li} Oo flapes, remain equally cunra a; while the ſame degree of light 
3 and ſound is applied to the eye and ear, becauſe their contraction 
| does not hinder thoſe cauſes from acting uniformly and equally upon 
the retma and auditory nerve; but no ſooner is more or leſs light 
ll 1 applied to the eye, or a ſtronger or weaker ſound to the ear, than 
[| i thoſe muſcles are more contracted, or fomewhat relaxed. With re- 
Milk 5 ſpect to the heart, as the returning blood or irritating cauſe is al- 
ternately received into its cavities and expelled, it is eaſy to ſee 
. why it ſhould, like the ejaculatores ſeminis, be agitated with regu- 
5 lar alternate contractions. And as, by the Hole of every portion 
5 of the inteſtines, the air, aliments, FE c. are puſhed into the ſucceed- 
=—_ ing ones, the motion here muſt alſo be alternate; only not ſo equal 
1 e and regular as in the heart, where the alternate action of the irri- 
if _ tating cauſe is more uniform. On the other hand, the bladder in 
1 expelling the urine, acts not alternately, becauſe the ſlimulus re- 


{1 mains preſent with it, and an alternate motion of that organ would 
| | not have been fo proper for the expulſion of urine as its continued 
i; contraction. 
tl | Wren the fibres of a muſcle are irritated, by wounding them 
(] 1 with a ſharp inſtrument or otherwiſe, a ſtrong convulſive contrac- 
| l EE tion inſtantly enſues ; which is ſuddenly followed by a relaxation, 
| 9 becauſe an uniform continued contraction would not be ſo proper 
14 


1 to drive off the offending cauſe from the muſcle, as alternate contrac- 
| j tions and relaxations : and we are ſo framed by nature, as ſponta- 

neouſly, and without any previous reflection, to perform thoſe motions 

and actions which tend moſt effectually to the preſervation of our bo- 

il dies. It is probable, however, that the alternate relaxations of irri- 

1 rated muſcles may be owing to the uneaſy ſenſation's being ſome 

1 ns — 
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way leſſened by each contraction *, on account of which, the ſen- 
tient PRINCIPLE, as being now leſs affected, immediately allows the 
muſcle to be relaxed. This is the caſe in the hiccup, where the con- 
vulſions of the diaphragm weaken or ſuſpend, for ſome little time, 
the ſenſe of irritation in the inferior extremity of the gullet. The 
relaxations, however, of ſumulated muſcles do not laſt for any 
conſiderable time, but are quickly ſucceeded by new contractions, 
| becauſe the painful ſenſation ſoon begins again to affect the mind 
more ſtrongly : but as the writation becomes gradually weaker, theſe 
alternate contractions will not only grow feebler bat ſucceed one an- 
other more ſlowly ; for while the irritation is ſtrong, the muſcle is 
no ſooner relaxed, than its contraction is immediately renewed : 
whereas a weaker ſimulus requires a longer time to operate, before 
it excites an uneaſy ſenſation requiſite for producing a convulſive 
contraction of the part. Thus when the thorax of a living animal 
is laid open, and the heart is pricked with a ſharp inſtrument, its 
contractions are much quickened ; nay, they return ſo frequently, 
that, during their remiſſion, very little blood can enter the ven- 
tricles. Hence the ſides of the heart make very ſmall motions at 
firſt, nor are they ever fully dilated, their contractions being re- 
peated almoſt as ſoon as their diaſtole begins; but when the impreſ- 
ſion of the ſimulus begins to be conſiderably weakened, the con- 
tractions and relaxations of the heart being performed more flow- 
ly, the blood has time to dilate the ventricles more, whole ſides, 
therefore, now make larger and more ſenſible motions, From what 
has been ſaid, it is eaſy to ſee, why, if the blood be rendered acrid, 
or the heart more irritable than uſpal, the pulſe becomes mall, 
fluttering, and quick. 
5 WIL | therefore the voluntary muſcles (which are contracted 


8 2 in 
* If any one doubts that the diſagreeable ſenſation, excited by the irritation of a muſcle, 
will be lets ſenſibly perceived during its contraction, let him conſider that brutes, by the mo - 
tion of their panniculus carnoſus, not only drive off flies and other inſets which annoy them, 
but, by the very action of this muſcle, they ſeem to become leſs ſenſible of the tickling, That 
friction of a part leſſens any itching or painful ſenſation in it; and people when uneaſy, often 
change poſtures, becauſę during the motion of the Fart neceſſary to make chis change, they 
are leſs ſenſible of the uneaſinels, 
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in conſequence of an effort of the will) remain contracted as long 
as the will continues to determine the influence of the nerves into 


their fibres, the irritated muſcles (whoſe contraction is owing, not 
to will or choice, but to an uneaſy ſenſation) are entirely regulated 


by that ſenſation ; and as each contraction tends to leflen the diſa- 


greeable perception, they will be agitated with alternate convul- 
Hons. | 

 Uron the whole, as nature never multiplies cauſes in vain, 
it ſeems unneceſlary, in accounting for the motions of the mu- 
ſcles of animals from flimuli, to have recourſe to any hidden 
property of their fibres, peculiar activity of the nervous fluid, or 
other unknown cauſe, when they are ſo eaſily and naturally ex- 


ig from the power and agency of a known ſentient PRIN= 


gr” 
CIPLE, „ 


SECT. XI. 


- of the ſhare which the mind has in producing the vital and 1 1 in- 


voluntary motions of animals. 


*HAT all the motions of animals were by ſome of the ancient 
philoſophers aſcribed to the energy of a living principle whole- 

ly diſtinct from the body, the paſſage of Cicero prefixed to this Eſſay 
clearly ſhews. And it was the difficulty of accounting for the mo- 
tion of the heart from mechanical principles alone, which made Bo- 
relli doubt, whether it were not rather owing to the mind, than to any 
natural neceſſity ariſing from the ſtructure of that organ or its 
nerves*. The celebrated Leibnitz, in a letter to Michelloti, goes full 
further, and fuppoſes that the natural motions may be owing to 
ſome impreſſions made on the mind, altho' weare no ways conſcious 
of them f. It is true that Stahl, by extending the influence of the 


ſoul, 


De motu animal, part 2. prop. 79. & 80. 
+ Michellot, de ſeparatione fluidor. p. 351. 
Indeed, ſtrictly ſpeaking, it is inconſiſtent with Leibnitz's principles to aſcribe any of our 

Motions, either voluntary or involuntary, to the mind ; ſince, according to his pre- ęſtabliſbed 
harmony, the ſoul neither acts on the body, nor is affected by the impreſſions of external ob- 


zjecis. This ingenious fable, however has been ſo fully refuted by Bayle and others, as as 
to make i it needleſs for us to Oe to ſhew its weakneſs. 
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ſoul, as a rational agent, over the body a great deal too far, 


has been the occaſion why, for many years, it has been conſi- 
dered rather as a ſubject of ridicule, than deſerving a ſerious 
anſwer. However, that the motion of the heart and circulation 


of the blood, are inexplicable upon principles purely mechani- 


cal, there are arguments a priori which ſeem to evince ®. But, 
as this kind of reaſoning, in matters which do not admit of 
ſtrict demonſtration, frequently betrays us into error, we ſhall en- 
deavour further to vindicate this opinion from the moſt plau- 
ſible objections which may be brought againſt it; and likewiſe ſhew 


by ſome arguments, a poſteriori, chiefly of the analogical kind, 


that the vital, as well as the other involuntary motions of animals, 


are directly owing to the immediate agency of the mind or ſentient 


principle. 


THE chief power propelling the blood through al the veſlels of 
the body, is the contraction of the heart. But from the Reverend 
Dr Hales's experiments it appears, that in every circulation, the 
blood loſes 2; of the momentum communicated to it by the left ven- 


tricle of the heart ; therefore there muſt be in every animal ſome 


cauſe which repairs this loſs of motion ariſing from friction, Cc. 
1. e. a cauſe generating motion : But, as has been obſerved above, 
matter, in its own nature inert, is incapable of this. Further, ſuch 


animals as lie in a dead inactive ſtate during the winter, and whoſe 
blood has loſt its motion, may at any time be reſtored to life by 


warmth, which, rarifying the ſtagnating fluids, and communica- 


ting to them a ſmall degree of inteſtine motion, excites the heart 


into action; this motion, at firſt languid, gradually gains ſtrength, 
till at laſt it arrives at its wonted vigour. As, in this caſe, the re- 
newal of the heart's motion, and its gradual increaſe, cannot be 


explained from any mechanical principles, (ſince we have not only 
a cauſe producing an effect greater than itſelf, but alſo an effect 
increaſing by degrees, and, as it were, of its own accord), it fol- 


los, 


see Edinburgh Medical E PER vol. 4. art. 14. where a clear and ſtrong . of chis 
kind is propoſed by the learned Dr Porterfield. 
| Statical Eſſays, vol, 2. 
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lows, that there is in theſe animals ſome living principle, which, 
by the fimulus of warmth, being rouſed, as we may ſay, out of a 
ſtate of indolence, brings into gentle contractions the ſinus venoſi, 


auricles and ventricles of the heart; viz. thoſe parts of the body 


moſt ſenſible of the irritation of the fluids when rarified and agt- 
tated by heat. TIE 
I HE contraction of the W ſo far as it is owing to a material 


caule, ſeems to proceed from the action of the nervous power upon 


its fibres: but as, perhaps, +3#{5+35 part of the blood thrown out 


by the left ventricle of the heart, does not return to it again in the 


form of vital ſpirits, as they are called ; and as the motion of this 


fluid muſt be much diminiſhed by its paſſage through the very ſub- 


tile veſſels of the cerebellum, Oc. there can be no force in theſe ſpi- 
rits derived from the laſt /5/tole of the heart ſufficient to produce a 


new contraction of that muſcle, ſince no cauſe can e an ef · 
fect greater than itſelf. | 


AGAIN, The human body, in which there is no mover that can 
properly be called FIRST, or whoſe motion depends not on ſome- 


thing elle, is a ſyſtem far ſuperior to mechaniſm. The contraction 


of the heart is indeed the cauſe of the motion of the blood, and 


conſequently of the ſecretion of the ſpirits (as is ſuppoſed) in the 


cerebellum, &c.; but without theſe ſpirits, this action of the heart 
could not be performed: theſe two cauſes, therefore, truly act in a 
circle, and may be conſidered mutually as cauſe and effect. Hence 
it ſeems to be incumbent on thoſe philoſophers, who aſcribe the mo- 
tion of the heart to mechanical cauſes alone, to demonſtrate the 


poſſibility of a perpetuum mobile, ſince, as long as life laſts, an ani- 


mal is really ſuch. But as a perpetual motion is, in the opinion of 
the ableſt philoſophers, above the powers of mechaniſm *, we muſt 
be allowed to conclude, that the contraction of the heart, and the 
propulſion of the blood through the body, and conſequently the 
continuance of life, are Not owing to any mechanical or even ma- 

terial 


* e Ex calculo mechanico liquet omnem de motu perpetuo quæſtionem eo redire, ut in- 


« veniatur pondus ſeipſo ponderoſius, vel vis elaſtica ſeipſa fortior.“ Clarkii not. in Ro- 
hault phyſic. $ 1, cap. 22. 
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terial cauſes alone, but to the agency of a living principle capable 
of generating motion. | 
How far the mind is really concerned in the motion of the 
heart, may calily appear from what has been already offered in the 
preceding ſections ; where, if I miſtake not, it has been ſhewn, that 
the contraction of the heart 1s owing to the returning venous blood 
acting as a ſlimulus upon it; and that a fimulus excites our muſcles 
into motion, only as they are animated by a ſentient principle. 
Hence it muſt follow, that the alternate contractions of the heart 
are in no other ſenſe owing to the irritation of the returning blood, 
than as the mind or ſentient principle is, by this, excited to in- 
creaſe the action of the nerves upon its fibres. 
IT AIs doctrine of the alternate motion of the heart as proceeding 
from the power of the mind, excited into action by the Himulus of 
the returning venous blood admitted into its cavities, is ſtrengthen- 
ed by the account which we have given of the alternate motions of 
reſpiration, of the contractions of the muſcles of the internal ear 
and of the pupil. Theſe we have ſhewn to proceed from the mind, 
as affected by a ſizmulus, and to be inexplicable upon principles 
merely mechanical. The firſt of theſe motions (viz. reſpiration) 
agrees with that of the heart, in being performed whether we attend 
to it or no, and whether we ſleep or are awake; although it differs 
from the motion of the heart, in being under the dominion of the 
will. The motions of the iris from light, and of the muſcles of 
the ear from various ſounds, differ from thoſe of the heart, as they 
are not vital, nor continually and alternately excited by cauſes 
within the body, but owing to external cauſes acting at particular 
times on the Organs of fight and hearing: Theſe muſcles, however, 
exactly agree with the heart in this, that their motions are involun- 
tary, and cannot be controlled by any immediate effort of the will. 
Since then, in the muſcles of reſpiration, we have an inſtance of a 
vital, though not altogether involuntary motion, proceeding from 
the mind; and, in the muſcles of the uvea and ear, examples of 
mottons, which, though not vital, are yet wholely involuntary, ow- 
ing to the ſame cauſe ; may we not conclude, that the contraction 
af 
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why ſhould it not be thought equally reaſonable to have recourſe, 


of the heart, which is both vital and involuntary, is ultimately to 


be referred to the ſentient principle excited to put this muſcle in 


motion by the irritation of the venous blood acting upon it alter- 


nately ? What has been ſaid of the motion of the heart, as proceed- 
ing from the mind, is equally applicable to the periſtaltic motion of 
the ſtomach and inteſtines, and to the reſt of the vital or involun- 
tary motions. 


ALTHOUGH what has been already offered, may to > ſome 5 ſuf- 
ficient to ſhew, that all the motions of animals, involuntary as well 
as voluntary, are ſome way owing to the mind; yet as this doc- 


trine may {till be attended with difficulties to others, we ſhall en- 


deavour briefly to obviate ſome of the ſtrongeſt objections, which, 
at firſt fight, ſeem to lie againſt it; and this we ſhall the more wil- 


lingly do, as an opportunity will thence ariſe of ſtill further illu- 
ſtrating the nature and cauſe of the involuntary motions of animals, 


Objection I. IT may be ſaid, That, while we aſcribe the vital and 
other involuntary motions of animals to the mind, we, in fact, at- 
tribute them to a power whole nature and manner of acting we 


are ignorant of *, 
_ Anſwer. Twin there 1s united to the bodies of men and ani- 


mals an active, living, ſentient principle, which is the cauſe of vo- 
luntary motion, it may be hoped there are few philoſophers at pre- 
ſent who will deny: and, if it be thought no abſurdity to aſcribe 
N voluntary motion to the energy of the mind, though we do not un- 


derſtand its nature or manner of operation, why ſhould it be rec- 


koned ſuch, to derive the vital and other involuntary motions from 
the ſame ſource; eſpecially, when a variety of appearances and a- 
nalogy concur in ſupporting this opinion: that there is ſuch a 


thing as gravity, or attraction betwixt the parts of matter, 1s a 


thing not to be doubted of, becauſe we ſee its effects, though its 


cauſe be unknown: And, if philoſophers are allowed to make con- 
ſtant uſe of this power, in order to explain the phenomena of nature, 


* Senac Traite du cœur, vol, 1. p. 441. et 445. 
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in accounting for the motions and actions of an animated body, to 
the power and agency of the mind, which we are ſure is always 


preſent with it, and in numberleſs inſtances operates upon it? In 


accounting for ſome ſurpriſing operations of an inanimate.machine, 
it would be thought very unphiloſophical to have recourſe to the 


agency of an immaterial living principle: and muſt it not be equal- 
ly ſo, to baniſh the conſideration of the mind in explaining the ap- 


pearances of an animated ſyſtem ; or to endeavour to deduce its moſt 
principal motions from the mere material part? 


THERE is no need of underſtanding the nature of the ſoul, or 


the way in which it acts upon the body, in order to know that the 
vital motions are owing to it: it is ſufficient, if we know from ex- 


perience, that it feels, f is endued with ſenſation, and has a power 
of moving the body “. 


EVE RV attempt hitherto made towards deducing the vital mo- 
tions of animals from powers wholely material, has been unſatisfa- 
ckory, and I believe that I may venture to ſay, will be for ever 


vain: fince I have endeavoured not only to prove, that they are ſu- 


perior to the force of mechaniſm, but alſo that the ſuppoſition of any 
mere material power's being their cauſe, is not ſuitable to the appear- 


ances. Nor can I conceive why phyſicians ſhould have ſo long 
laboured in accounting for the action of the heart and other vital 
motions of animals, from the powers and properties of body inde- 
pendent of the mind, if it be not, that with ſome, the Carteſian 


Principles {till continue; with others, too great a fondneſs for me- 


chanical reaſoning in phyſiological matters prevail ; and in both, 


a contempt of the indeed extravagant notions of Stahl and his 701 
lowers, with regard to the manner in which the mind einde all 


the actions of the boy T. 7 

3 . Max v 
* The reader will eaſily perceive, that the . againſt deriving rhe vital motions 

ſrom the mind, becauſe we are not fully acquainted. with its nature and manner of acting, 


may be applied with double ſtrength to thoſe who aſcribe the contraction of the heart to 


ſome latent power in it, or to the oſcillations of an unknown fluid lodged in its fibres and 
nerves, . 


Or 


1.1 bave met with no author, who has embraced the STAHLIAN doctrine with leſs 8 a 
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Maxy philoſophers have ſuppoſed two diſtin principles in 
man; one of which has been called the anima or ſoul ; the other, 
the animus, or mind; by the former, they underſtood the principle 

of life and ſenſe influencing the vital motions ; and by the latter, 
the ſeat of reaſon or intelligence. According to them, we have the 
| N anima, or vital and ſentient ſoul, in common with the brutes ; but the 
animus 


or carried it to a greater height, than a learned phyſician, in his late elegant prælection de 
| anima medica. According to him, the ſoul at firſt forms the body, and governs it ever after, 
| carrying on and regulating all its vital and natural motions ; diſtributing the fluids with 
| er or leſs force to its ſeveral parts, and exciting in them, from time to time, ſuch com- 
| moons and changes as ſhe ſees moſt proper for removing their various diſorders. He a- 
| ſcribes it to the prudence of the ſoul, that the ſemen is not perfected in males, till the body 
hath acquired ſtrength and vigour ſufficient for the work of generation: and he finds a 
ſtrong inſtance of her ſagacity, in the flow and gradual eruption of the ſmall-pox; as the 
force of the diſeaſe is thereby divided, and its danger much leſſened. When the body is diſ- 
ordered or exhauſted with fatigue, the foul frequently hides herſelf in ſleep, and retires from 
external things, in order that ſhe may be more at leiſure to recruit the body, or to rectify. 
what has happened amiſs in it; and hence the inclination to ſleep after child-bearing : hence 
alſo the frequent ſleeping of infants, whoſe anima, it ſeems, is ſo taken up with directing 
and governing the vital motions, that it has little time to attend to any thing elſe. The 
ſoul, however, ſeems to negle&, in a great meaſure, this province, as often as ſhe is too 
much diſtracted with external things; and hence it is, that health is ſo much impaired by 
fear, ſorrow, love, and other ſtrong paſſions ; nor is ſhe without her wilful and ſroward fits, 
as appears from her ſending the milk back into the blood from the breaſts of pregnant women 
| whoſe /#1u/ſes ſhe had only fancied were ſuddenly dead, and from her not deriving into them 
again thoſe nouriſhing ſtreams, when living children are really born; as if ſhe had rather 
| they were ſtarved, than that ſhe ſhould ſeem to have been miſtaken. In fevers, the ſudden 
| failure of the ſtrength and pulſe ought, we are informed, to be regarded as ſigns of the de- 
ſpairing ſoul's diſcontinuing her care of the body, and being ſoon about to relinquiſh it: nay, 
| ſometimes, like a coward, ſhe ſinks even under ſuch diſeaſes as, in their own nature, are not 
| at all deadly; and, through falſe alarms, ſhe is either thrown into a great hurry and trepida · 
tion, which urges her to do much miſchief; or elſe ſhe becomes backward and remiſs in her 
| ende avours to preſerve the body, and, as if it were a field not worth keeping, fooliſhly de- 
ſerts it: though, were ſhe but always wiſe enough, and, neglecting things. of leſs moment, 
| were ſclely intent on the preſervation of the body, ſhe could, if we may believe the author, 
| not only prevent diſeaſes, as ſar at leaſt as they proceed from internal cauſes, but protract 
alſo the life of man, it may be, to a thouſand years: a term greatly beyond what the Adepts | 
_ promiſed themſelves from their aurum potabile, or univerſal remedy. | 
But, as as this account of the agency of the ſoul, and of its power over the body, ſcarcely 
feerns to demand an anſwer, I ſhall only obſerve, that to imagine the ſoul ſhould, with the wiſeſt 
vie ws and | in the moſt Qalfu} manner, ark form the book, (a work far above the efforts of 


human 


* 


3 
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animus or mens, which is of a more exalted nature, is proper to ra- 
tional creatures alone *, 3 

SOME modern materialiſts have imagined the anima to be no o- 
ther than a more ſabtile kind of matter lodged chiefly in the brain 
and nerves, and circulating with the groſſer fluids. But ſuch ſpi- 
rits, or ſubtile matter, can no more be acknowledged the vital prin- 


ciple or ſource of animal life, than the blood from which they are 
derived; and ſtill with leſs reaſon can this material anima be ſup- 


poſed endued with ſenſe, ſince matter, of itſelf, and unactuated by 


any higher principle, is equally as incapable of ſenſe or perception, 
- pleaſure or pain, as it is of ſelf- motion. Indeed, a few authors 
have gone ſo far, as to ſuppoſe even the animus, or rational ſoul 1t- 
elf, material: but ſurely the powers and faculties of the mind are 


not to be found in matter, or in any of thoſe principles, or elements, 
whereof either the ancients or moderns have imagined it to conſiſt: 


fire itſelf, the moſt ſubtile and active among them, being as incapa- 


ble of thought and reflection, as water or earth, which are the moſt 
ſluggiſh f: and in what manner elf. motion, ſenſe, or reaſon can re- 


"3 > e Ault 


human art and conti ivance !), and afterwards, when it is diſordered, ſhould, with the ſame 


{kill and wiſdom, often remedy the evil, and reſtore it to a ſound ſtate; bur finding it in the 
end, or ſometimes ſuſpeQing it only, to be no longer tenable or comfortable, ſhould, inſtead of 
repairing, either whimſically or wiſely deſert it: to conceive, ſay, of the ſoul as perform- 
ing all this, without, in the mean time, being conſcious of ſuch intentions, or of the exer» 
tions of its power in purſuance of them, is at leaſt as fanciful as to ſuppoſe, that an architect 
might raiſe a ſtately edifice, in which nothing ſhould be wanting that could contribute either 


to its uſefulneſs or ornament ; that he might frequently repair ſuch damages as it ſuſtains 
from the weather, or from the decay of any of its materials; and at laſt, apprehending it 
to be in danger of falling, might abandon it; without being conſcivus of ever having once 
_ exerciſed either his {kill in contriving, erecting, and repairing it, or his prudence in 1370 


ting it, When, as he thought, it was ready to bury him in its ruins. 
* Indulſit communis conditor illis 
Tantum animas, nobis animum quoque, 


JuvsxAL, Sat. 15. lin, 148. 149. 
2 * Animorum nulla i in terris origo inveniri poteſt. Nihil enim eſt in animis mixtum atque 


| concretum, aut quod ex terra natum atque fictum eſſe videatur: nihil ne ut humidum qui- 
dem, aut flabile aut igneum. His enim in naturis nihil ineſt, quod vim memoriæ, mentis, 
0 cogitationis habeat, quod et prxterita teneat, et futura provideat, et : comflecdi poſſit 
præſentia. Cicero in Tuſculan. diſput. lib. 1. : 
See alſo, in proof of the immateriality of the ſoul, Dr Sam. Clarke's defences of his letter 
50 Mr Dodwell, where perſpicuity, metaphyſics, and found philoſophy, are happily united. 
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ſult from the circulation of the ſpirits in the brain, or from the pe- 
culiar ſtructure, connection, ſituation, or arrangement of the various 
parts of the body, (without ſuppoſing a mind), is a point which the 
abettors of materialiſm, I believe, will never be able to clear up “. 
FURTHER, if the DEITY be incorporcal, (as is allowed by ſome 
of the ableſt advocates for the materiality of the human ſoul), and 
if he can create intelligent beings that are not material, 1s it not a- 
grecable to analogy to conſider animals (Which hold as it were the 
middle rank in the creation between purely ſpiritual intelligences 
and ſubſtances that are wholely corporeal) as deriving their ſentient 
and rational powers, not from that inert matter, however curiouſly 


wrought up or modified, of which their brain and nerves are com- 


poſed, but from an intelligent, ee principle animating their 


bodies? 
Uros the whole, as I cannot agree with thoſe who, in aſcribing 


all our powers to mere matter, ſeem willing to deprive us wholely of 


mind ; ſo neither do I ſee any reaſon for multiplying principles of 


this Gn in man: and, therefore, I am inclined to think that the 


anima and animus, as they have been termed, or the ſentient and ra- 


tional ſoul, are only one and the ſame principle acting in different 
capacities. Nay, Epicurus himſelf, according to Lucretius, did not 


look upon theſe two as ſeparate beings, but conſidered the mind as 
a kind of mouvement produced by the anima or ſoul f. **V 
IT HA the involuntary motions in man are not owing to a prin- 
ciple diſtinct from the rational ſoul, ſeems probable, from the mu- 
ſcles and organs, whoſe action has been generally aſcribed to the 
anima, being, in many caſes, ſubject to the power of the animus or 
rational principle; as well as, on the other hand, from the motions 


of the voluntary muſcles often becoming involuntary, or indepen- 
dent 


* ( 8 vers fitus et ſigura corporis, vacans animo, quam poſt harmonian 
< efficere non video.” Ciceron, Tuſculan, diſput, lib. 1. 


+ Nunc animum atque animam dico conjunda teneri 
Inter ſe, atque uam naturam conficere ex fe, 


' Luckr, lib. 3. verſ. 137. K 238. 
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dent upon the will. Thus the diaphragm, whoſe motions in the 
hiccup are involuntary, and in ordinary reſpiration continue with- 
out our conſciouſneſs of them, is nevertheleſs ſubject to the imme- 
diate influence and direction of the mind; ſince its motions in 
breathing can, by an effort of the will, either be augmented or 
leſſened, retarded or accelerated. The evacuation of the inteſtinunt 
rectum and bladder of urine, which, when the fimulus is gentle, is 
in part voluntary, becomes altogether involuntary and convulſive, 
when the irritation is greater. The eye-lids, over which the mind 
ſeems to have a full power, move, commonly, not only without our 
attention, but, in ſome caſes, even againſt every effort of the will to 
the contrary. The action of the acceleratores urine is voluntary in 
expelling the laſt drops of water; but in expelling the ſemen, it 1s 
involuntary, The contraction of the pupil, which, in order to diſ- 
tinct viſion, is voluntary, becomes wholely involuntary when owing 
to an increaſe of light. In ſhort, there is not a voluntary muſcle in 
the body, whoſe motion does not become involuntary, as often as 
it is either directly, or from its conſent with ſome neighbouring 
part, affected by any confiderable ſimulus: if the irritation be very 
gentle, we {till retain a greater or leſs power over the muſcle; but 
when it becomes ſtronger, we loſe all this power. 
FURTHER, in man the ſentient and rational principle muſt be 
acknowledged to be one; fince we are all conſcious that what feels, 
_ reaſons, and exerts itſelf in moving the body, is one and the ſame, 
and not diſtinct beings. It is the mind, therefore, that feels, thinks, 
remembers, and reaſons; which, though one principle, is neverthe- 
leſs poſſeſſed of theſe different powers, and acts in theſe different 
capacities: nay, fince memory is as different from the preſent per- 
ception of ideas, or the exertion of the will in order to action, as 
ſenſe is from reaſon, it might with equal propriety be maintained, 
that we are endowed with four ſouls, namely, with a rational, a re- 
miniſcent, an active, and a ſentient one, as that we have two. _ 
IN brutes of the loweſt kind there is evidently a ſentient principle; 
but it ſeems to be devoid of reaſon or intelligence: in thoſe, how- 
ever, of a higher claſs, we can perceive faint traces of ſomething 
i SS 5 Uke 
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like what we call reaſon and reflection in man. Why, therefore, 
may not the human mind, which enjoys all the powers belonging 
to the ſouls of the loweſt creatures, and has alſo reaſon ſuperadded 
to thoſe powers, be allowed ſometimes to act as a ſentient, and at 
other times as a rational being, i. e. in different capacities ? 
Bur, if any ſhould yet contend, that the ſentient principle, go- 
verning the vital motions, 1s different from the rational, I ſhall not 
further diſpute the matter with him: ſince whatever is advanced, in 
the preſent eſſay, upon the ſubject of the involuntary motions of 
animals, will hold equally true, whether the ſentient and rational 
ſoul be ſuppoſed diſtin, or otherwiſe. 
 HowEveR, although we conceive it to be the moſt probable o- 
pinion, that the ſentient and rational principle in man are one and 
the ſame; yet we think it a clear point, that the mind does not, ac- 
cording to Dr Stahl and others, preſide over, regulate, and continue 
the vital motions, or, upon extraordinary occaſions, exert its power 
in redoubling them, from any rational views, or from a conſciouſ- 
neſs that the welfare of the body demands her care in thoſe parti- 
culars: for infants, ideots, and brutes of the loweſt kind, (which 
laſt are deſtitute of reaſon), perform thoſe motions in as perfect a 
manner as the wiſeſt man; and the mind, when life is endangered 
by the too violent circulation of the blood, neither does, nor can 
moderate the motion of the heart. If the contraction of the heart 
were owing to any reaſoning or conſciouſneſs of its being neceſſary 
to the continuance of health or life, the mind ought to have a 
power of reſtraining the uniform motions of its auricles and ven- 
tricles, or of repeating them at ſhorter or longer intervals, notwith- 
ſtanding their having become, like thoſe of the eyes, in a manner 
; neceſlary, through long habit: for though we cannot, indeed, move 
our eyes in every different direction, yet we can reſtrain | or vary 
their uniform motions as we pleaſe. = 
FURTHER, if there were any exerciſe of reaſon neceſſary to the 
continuance of the vital motions, the mind ought certainly to be 
conſcious of it; ſince, in every ratiocination reſpecting action, there 
muſt firſt be a | compariſon of things, and then, in conſequence of 
at 
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that compariſon, a preference or election: but, I believe, few will 
maintain, that the mind can compare two or more ideas, and 
thence form certain concluſions and determinations, without being 


| conſcious, in any degree, of what it has been all the while employ- 


ed about: for though, when we are ſolicitouſly engaged in any ac- 
tion, involved in any thought, or hurried away by any paſſion, we 


may be unconſcious of the impreſſions made by material cauſes on 


the organs of ſenſe ® ; yet we cannot but be ſenſible of the ideas form- 


ed within us by the ara) operation of our minds, becauſe their ve- 


ry exiſtence depends upon our being conſcious of them, and 1s at 


an end, as ſoon as either we attend not to, or forget them: to ſay 
therefore that ſuch 1deas may be formed and exiſt in the mind th 


out conſciouſneſs, is, in effect, to my that they may and may not 


exiſt at the ſame time. 


App to this, that the motions excited by any pain or irritation, | 
are ſo inſtantaneous, that there can be no time for the exerciſe of 
reaſon, or a compariſon of ideas in order to their performance; but 
they ſeem to follow as a neceſſary and immediate conſequence of 
che diſagreeable perception. And as the Deity ſeems to have im- 
planted in our minds a kind of ſenſe reſpecting morals, whereby we 
approve of ſome actions and diſapprove of others, almoſt inſtantly, 
and without any previous reaſoning about their fitneſs or unfitneſs; 
2 faculty of ſingular uſe, if not abſolutely neceſſary, for ſecuring the 
intereſts of virtue among men; ſo I ſhould think, the analogy will 
appear eaſy and natural, if we ſuppoſe. our minds ſo formed and 
connected with our bodies, as that, in conſequence of a ſtimulus af. 
fecting any organ, or of an uneaſy perception in it, they ſhall im- 
mediately excite ſuch motions in this or that organ or part of the 


body, as may be moſt Dae remove the irritating cauſe; and 


Ws 


To avoid all metaphyſical diſputes about different degrees of conſciouſneſs ; I deſire it 
may be underſtood, that here and in other parts of this eſſay, when I ſay we are not conſcious: 
of certain impreſſions made on the mind by the action of material cauſes on the organs of the- 
body, 1 mean no more, than that we have no ſuch conſciouſneſs or perception of them, as ei- 


cher convinces us of their exiſtence when preſent, or enables us, by the help of Memory, to re 
call "(hem when paſt, 
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this without any an previous conviction of ſuch motions being ne- 
ceſſary or conducive to this end. Hence, men do not eat, drink, or 
propagate their kind, from deliberate views of preſerving them- 


ſelves or their ſpecies, but merely 3 in conſequence of the ſenſations 


of hunger, thirſt, Oc. | 
THE mind, therefore, in carrying on the vital a other involun- 
tary motions, does not act as a rational, but as a ſentient principle; 
which, without reaſoning, is as certainly determined by an un- 


grateful ſenſation or //imulus affecting the organs, to exert its power, 
in bringing about theſe motions, as is a ſcale which by mechani- 
cal laws turns with the greateſt weight. 
Tux general and wiſe intention of all the involuntary motions, 
is the removal of every thing that irritates, diſturbs, or hurts the 
body; hence, thoſe greater motions of the heart, in the beginning 


of fevers, ſmall- pox, meaſles, Oc. when the blood, by the mixture 
of ſome particular iaſina, acts as a ſtronger ſlimulus than uſual 
upon that organ. Nevertheleſs, as in many inſtances the beft 


things may, by exceſs, become hurtful ; ſo this endeavour to free 


the body, or any of its parts, from what is noxious, becomes un- 


_ happily, ſometimes, ſo violent as to threaten the deſtruction: of 
the animal fabric. But, in the main, this faculty muſt be ac- 
counted highly beneficial ; fince, without it, we ſhould conſtantly 


Have cheriſhed within our bodies the lurking principles of diſeaſes, 
ſlowly indeed, and by imperceptible degrees, but not leſs ſurely, 


ruining our health and conſtitutions. 


'UroN the whole, there ſeems to be in man one ſentient and in- 
relligent PRINCIPLE, which is equally the ſource of life, ſenſe, and 
motion, as of reaſon; and which exerts more or leſs of its power 


and influence, as the different circumſtances of the ſeveral organs 
actuated by it may require. That this principle operates upon the 
i body, by the intervention of ſomething in the brain or nerves, 


is, I think, likewiſe probable; though, as with regard to its par- 
"rien nature, I preſume not to offer any uncertain conjectures. 
I ſhall only obſerve, that, perhaps, by means of this connecting 
medium, the various impreſſions made on the ſeveral parts of the 


body, 
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body, either by external or internal cauſes, are tranſmitted, and 


perceived by the mind; in conſequence of which it may determine 
the nervous influence variouſly into the different organs, and. ſo 


become the cauſe of all the vital and involuntary motions, as well 
as of the animal and voluntary. It ſeems to act neceſſarily, and 


as a ſentient principle only, when its power is exerted in cauſing 


the former; but, in producing the latter, it acts freely, and both 


as a ſentient and rational agent. 
THE bodies of brute animals are aQtuated by a principle of a like 


kind with that which is placed in man, but greatly inferior with 


regard to the degrees of reaſon and intelligence which it poſſeſſes : 
in the more perfect brutes, this principle is plainly intelligent as 
well as ſentient; and their actions ſo evidently ſhew them to be 


endued, not only with a good memory, but with reflection and 
ſome degrees of reaſon, that it is ſurpriſing to find Deſcartes and his 


followers ſeriouſly maintaining them to be mere machines formed 
entirely of matter, and, as it were, ſo many curious pieces of clock- 
work wound up and ſet a-going. Nor is it leſs ſurpriſing that ſome 


theological writers, after once admitting all the actions of the moſt 
perfect brutes to reſult from mere mechaniſm, ſhould not have been 


aware that the aſcribing every action in man to no higher a princi- 
ple, would be a natural and eaſy conſequence. 


[x the inferior orders of brutes the appearances of reaſon and re- 


ſtection are more obſcure; and, in the loweſt ſpecies of animals, there 


are no marks of intelligence, nor do we obſerve them to differ o- 


therwiſe from vegetables, than as they are endued with ſome de- 
gree of ſenſation and ſelf- motion. 


65. H. Ir may be alledged, That the vital © motions cannot be 


owing to flimuli affecting the mind in the manner above explained, 
lince we are not conſcious of any ſuch thing. | 


Anſaver. THis may be owing either to the gentleneſs of the irrita- 


tion, or to our having been long accuſtomed to it, r from | 


the beginning of our lives. 
* WE all know, that ſuch ideas as but Lightly affect us, and 


U | impreſſions, 


foon give place to ſucceeding ones, are quickly forgot; nay, that 
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when: preſent, nor remembered when paſt. In the ſtreets, as many 


wards the azure ſky at noon,, we cannot, by the utmoſt attention, 
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obſerve any of the ſtars; and yet it is certain, that, at that time, 


the ſame quantity of ſun-beams to reach us in the night as in the 


through the pulmonary veſſels, is uſually ſo very flight as not to 


N F HSE inn Nat 
impreſſions, which are very faint in themſelves, or loſt amidſt 
ſtronger ones, are frequently neither attended with conſciouſneſs 


perſons of our acquaintance are every minute preſented to the mind, 
as their pictures are painted on the vetina; yet if we are alone, and 
have our thoughts ſtrongly turned upon a particular ſubject, or 
elſe are deeply engaged in converſation, we are often not conſci- 


ous of the preſence of thoſe people before our eyes, nor remember 
that we ſaw them, after they are gone. If we turn our eyes to- 


there are images of every ſtar in the hemiſphere formed upon the 
bottom of our eyes: for the ſtellar light muſt penetrate through 


day, allowance being only made for the inconſiderable depth of 
the earth's atmoſphere *. : 
THE ſenſation ariſing from the impetuous courſe of the blood 


be felt or attended to. But this is far from being the caſe in 


aſthmatic diſorders, or after reſpiration bas been ſuppreſſed for ſome 
time; 


* In this caſe, we muſt either ſuppoſe, that the impreſſions, made by the ſtars on the re- 
tina, are ſuffocated and loſt in thoſe ſtronger ones made by the illuminated atmoſphere, ſo as 
never to reach the ſenſorium in order to-excite any idea in the mind, or that if they do reach 
the ſenſory, and create correſpondent ideas, yet they are ſo drowned, as it were, in the 
ſtronger idea, as to eſcape our attention and memory. 1 am not inſenſible, that there is 
ſome difficulty in this matter, and even ſome appearance of contradiction in the laſt ſuppoſi- 
tion: for it may well be aſked, what is an idea drowned in another, but a pefception un- 
perceived ? Without pretending to decide, therefore, in this ſo very ſubtile a queſtion, I 
ſhall only take notice of a fact, which, if duly weighed, would perhaps go as far towards 
clearing it up as any other conſideration whatever. It is well known that Sir Iſaac Newton 
has proved, by a beautiful variety of experiments, that, from the union of ſimple-coloured 
rays, are formed compound coloured ones; for example, that a red and yellow ray mingled 
make an orange; blue and yellow a green one, and fo of the reſt ; and. that all the ſimple- 

coloured rays combined form a white one, But this diſcovery is not confined to colours as 
they exiſt out of the mind, either in the rays of light, or ſurfices of bodies but is equally 
true of the ideas of colours in the mind itſelf : for it appeats, by experiments, that the idea of 
red, and the idea of yellow, confounded in the mind by co-exiſtence or rapid ſucceſſion, make 
the idea of orange; the ideas of blue and yellow, that of green, Ce. and thoſe of the ſeven | 
ſimple colours chat of white, 
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time; for then it is very perceptible, being accompanied with great 
uneaſineſs and anxiety. The action of the air, aliments, and bile, 
upon the inteſtines, which is the cauſe of their periſtaltic motion, is 
commonly unperceived by us; but let the fimulus acting on the in- 
teſtines be increaſed, as is the caſe when any ſtrong purgative is 

taken, or when any acrid humours are lodged in the prime vie, 
and it will be felt very ſenſibly. Theſimulus of light upon the 
retina, which makes the pupil contract, is ſeldom perceived or re- 


garded, unleſs when the degree of light is much ſtronger than what 


the eye, immediately before, had been expoſed to. The action of 
the returning blood upon the heart, though it be uſually impercep- 
tible, in ſome caſes is plainly to be felt: for people, eſpecially ſuch 
as have weak nerves, after a ſudden fright, (which makes the blood 
return more haſtily, and in greater quantity, than uſual to the heart), 
are ſenſible of a particular feeling from this organ's being more 
than ordinarily affected by a ſurcharge of that fluid. In various 


parts of the body, pulſations, or ſmall alternate convulſions, are 


| ſometimes perceived, which, as they keep not time with the beating 
of the heart, cannot be arterial vibrations, but muſt be the alternate 
contractions of muſcles, or, rather, of a ſmall parcel of their fibres. 
There is no ſenſation of a ſfimulus in the part befofe theſe motions begin, 
or while they continue ; and yet, as they frequently happen to peo- 
ple in health, whoſe brain and neryous ſyſtem are ſound, it is pro- 
bable that they are owing to ſome obſtructing matter, which over- 
ſtretches the fibres of the ſubtiler veſſels, or to acrid particles i in the 
fluids touching the tender nerves of the convulſed part. 


TE flimulus occaſioning the vital motions is ee by us, 


not only on account of its gentleneſs, but alſo becauſe we have been 


accuſtomed to it from our birth. The force of cuſtom is great and 


unaccountable; what we have been long uſed to, we become ſcarce- 


ly ſenſible of, while things which are new, though more trifling, 
and of weaker impreſſion, affect us remarkably. Thus he who is 


accuſtomed to the country, is much affected with the noiſe and 


vultle of a P Fs but by uſe, he 4 becomes leſs and leſs 
r ſenſible 
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ſenſible of it, till, at length, he minds it little more than they who 
have been uſed to it all their life-time, 


THE ſame ſeems to be the caſe with regard to what paſſes within 


our bodies. Few perſons in health feel the beating of their heart, 
though it ſtrikes againſt the ribs, and that too with a conſiderable 
force, every ſecond or oftener ; whereas the motion of a fly upon one's 


face or hands occaſions a ſenſible and an uneaſy titillation. The 


pulſation of the aorta itſelf is unfelt; whilſt the unuſual beating of 
a {mall artery in one of the fingers, from an obſtruction of its veſ- 
ſels, becomes very ſenſible, Although the blood ruſhes into the 
ventricles of the heart with a conſiderable velocity, and is thence ex- 
pelled into the arteries with ſtill a greater force; yet we are not con- 
ſcious of one drop paſſing that way; otherwiſe the circulation of 


the blood could not have remained 1o long a ſecret. And if we are 


not ſenſible of the imulus of the air, or of the aliment or bile upon 
che inteſtines, (which, however, is allowed to be the cauſe of their 
5 veraiicular me nor are immediately conſcious of the action of 
opium upon the nerves of the ſtomach, (which yet produces ſur- 
priſing effects over the whole body); why ſhould it be thought 
{ſtrange that we do not feel the ſimulus of the blood upon the inter- 


zal ſurface of the ventricles of the heart, which is more gentle than 


the latter, and which, as well as the former, cuſtom, that ſecond na- 


ture, from the beginning of our lives, has rendered quite familiar 


and unheeded ? 
Uros the whole, I hope that 1 have made! it appear, that there is 


no good reaſon for denying the vital motions to proceed from flimuli 
affecting the mind, becauſe we are not conſcious of it; or for ima- 


gining that the blood does not gently irritate the heart, becauſe 
we Jo not feel a particular ſenſation 1 in that organ immediately pre- 


ceding its ſeveral contractions. 


Obj. III. Fo may be mid That although we are inſenfible of the 
imuli affecting the organs of vital motion, either from their ſlight- 


neſs or from cuſtom; yet we ought to be conſcious of che exertion 
of the power of t the mind in producing thoſe motions. 
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Anſwer. * THAT a man may, in general, be called conſcious of 


any action, it is not only neceſſary that he ſhould perceive it, during 


the time in which it is performed, but alſo that he ſhould be able 


to recollect it after it is paſt: for though one be ſenſible, while a 
viſible object is before him, that he ſees it; yet if he retains not the 
leaſt memory of it after it is removed out of his ſight, he can neither 


ſatisfy himſelf nor others that ever he ſaw it. In like manner, we 
cannot be called conſcious of an action or volition that is not ad- 


verted to when performed, or, as ſoon as it is over, is entirely for- 
gotten: for as there are ſome ſenſations, either ſo ſlight in themſelves, 
or ſo much weakened by the diverſion of our attention, that they 
leave no traces in the memory; ſo there may be actions and voli- 
tions that are either ſo faint, ſo habitual, or ſo much leſſened amid 


ſtronger and more important exertions of the mind, that they may 


not only be entirely forgotten, but not ſo much as taken notice of 
or reflected upon. 


8 Bur ſetting aſide all metaphyſical arguments, we may find ar- 


guments à poſteriori ſufficient to prove that the mind does perform 


actions unattended with any conſciouſneſs. Thus, altho' we are 
not conſcious of any effort of the mind in producing thoſe mo- 
tions of the body which tickling the ſides or the ſoles of the 


feet excites; yet it appears, that, in fact, they proceed from 


the mind, from the like motions being produced, though in a 
leſs degree, by the fear, only, or apprehenſion of being tickled. 
Duſt, as well as flies and ſeveral other inſects paſſing before our 


eyes, make us ſhut the paipebre ; and yet theſe motions, which cer- 
tainly proceed from the mind, are not often attended to, and ſel- 


dom remembered by us. The contraction of the pupil from light, 

and of the muſcles of the internal ear from ſound, has been ſhewn 
to ariſe from an exertion of the power of the mind, of which, how- 
cver, we are in no degree ſenſible. As the erection of the penis of- 


ten proceeds from laſcivious thoughts, it muſt be aſcribed, in theſe 


caſes at leaſt, to the mind, notwithſtanding our. being as uncon- 
ſcious of its influence exerted there, as in producing the contrac- 
tion of the heart. The fight, or even the remembrance of grateful 


food, is accompanied with a ſudden and copious {ſecretion of fel.va 
mw 
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in the mouth of a hungry perſon: certain ideas excited in the mind 
are the occaſion of a flow of tears from the lachrymal veſſels: and 
the breaſt of a nurſe begins to give milk when a child is brought 
only near it. T he extraordinary motions of the veſſels of thoſe 
parts cannot in any other way be accounted for, than by aſcribing 


them to the mind; of whoſe action, however, we are no Ways con- 
ſcious. „ | | 

FURTHER, ſince, in conſequence of certain ideas being excited 
in the mind, the ſtomach is immediately affected with a nauſea and 


vomiting, it cannot be denied that this is owing to an increaſed 


action of the nervous influence, by means of the mind, upon the 
muſcular fibres of this organ; yet we are not more ſenſible of an 
exertion of the mind in this caſe, than we are when vomiting is ex- 


cited by a doſe of zpecacuanha or emetic tartar. The want of con- 


ſciouſneſs, therefore, can be no good argument againſt the motion 
of the ſtomach, whether natural or perverted, being produced by 
the active power or energy of the ſentient principle, which is va- 
riouſly affected by the different /imul: applied to the delicate nerves 
of that organ; and if the idea, only, of a diſagreeable ſenſation in 


the ſtomach can occaſion, through the influence of the mind, the 


motions of vomiting, why ſhould not the real ſenſation in it more 
remarkably affect the mind, and ſo excite it to produce the ſame 


motions? 
Wu ar has been ſaid with regard to che motions of the ſtomach, 


may readily be applied to thoſe of the heart: for no ſooner are cer- 
tain ideas preſented to the mind, than the motion of the heart is in- 
creaſed and accelerated; which muſt, therefore, I ſhould think, be 


the effect of an extraordinary action of the nervous power on its 


fibres conſequent upon the emotion raiſed in the ſoul: yet of this 
effort of the mind we are not in any degree conſcious. If, there- 


fore, the mind can thus influence the motion of the heart, whullſt 
we are not ſenſible of its power being directed to that end, it ſeems 
not unreaſonable to ſuppoſe, that the ſimulus of the returning blood 
may excite the ſentient principle to bring the heart into contraction, 
although. we are not conſcious of any ſuch exertion of its power. 


Bur 
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Bur the objection againſt the mind's being concerned in the vi- 
tal and other involuntary motions, drawn from our not being con- 
ſcious of its interpoſing for that purpoſe, is removed, by conſidering 
that many even of the voluntary motions are performed, when we 
are inſenſible of the power of the will exerted in their production. 
Thus, while in walking, we either meditate by ourſelves, or con- 
verſe with others, we move the muſcles of our legs and thighs, 

without attending to it, or knowing what we are doing. We are 
not ſenſible of the eye-lids being kept open by the continued opera- 


tion of the will; but yet, when drouzineſs and ſleep ſteal upon us, 


we find it requires a conſiderable effort to prevent the falling down 
of the ſuperior palpebræ. The ſame thing is true of the action of 

the muſcles which ſupport the head. The moſt probable account 
of our ignorance of theſe things ſeems to be this, viz. that we not 


only acquire, through habit, a faculty of performing certain mo- 


tions with greater eaſe than at firſt, but alſo, in proportion as this. 


facility is increaſed, we become leſs ſenſible of any {hare or concern 


the mind has in them. Thus a young player upon the harpſichord, 
or a dancer, is, at firſt, ſolicitous about every motion of his fing- 
ers, or every ſtep he makes, while the proficients or maſters in theſe 


arts perform the ſame motions, not only more dexterouſly, but al- 


moſt without any reflection or attention to what they are about. 
SoME indeed have gone ſo far, as to deny that even the voluntary 


motions are owing to the mind as their proper cauſe, and have 


thought the direction of the voluntary muſcles, in order to perform 
the various motions of the body, to be an office which its faculties 
are not equal to. But if theſe motions be not owing to the mind, 
from what cauſe, external or internal, do they proceed: They can- 
not be owing to the powers of the body alone; and it is in vain to 


attribute them to any law which it may be pretended the Deity 


has eſtabliſhed; ; ſince a law can produce no effect of itſelf, and, 
without ſome agent to execute, it is only a mere name or empty 
ſound: they muſt, therefore, be aſcribed either to the immediate 
agency of the Sup REME BEING, or to that of ſome general infe- 
rior NATURE which RE has conſtituted for this purpoſe, or to the 

energy 


— «0 ps”. '* 
2 2 ; ASE, EF) 919 N N 


8 : 
: 
: 
5 
1 
| 
7 
1 
11 
Si? 
£41 
$44 
4 
t 
$73 
4 - 
3 
\ 
7 
3 
FI 
T3 
RE 1 
44 
1 
1 
[3 
* 
nf . 
*F 
x 
14 
71 
FS 1 
10 


. ww 
w_ 


— 4 
. — * — — 


ſtances, as much above our knowledge as is the nature of its union 
with the body, or the manner of their reciprocal action upon each 
| other. 


But there are actions, towards the performing of which we are not 
ceſſary agent. Of this kind are the involuntary motions of thoſe 


| the application of external objects to their proper organs, does not 
more certainly or immediately excite correſponding ideas in the 


As we cannot, therefore, hinder ourſelves from ſeeing every object 
which is painted on the bottom of the eye, nor from hearing every 
ſound which affects the ear; ſo neither can the mind refrain from 


ſtrongly affected by a flimulus. And as no body denies that it is 


the external cauſes exciting theſe are applied to their proper organs, 
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energy of a particular active principle united with the body. The 
firſt two ſuppoſitions are indeed poſſible, but not probable, as is 
the laſt; whence it may be inferred, that not only the volun- 
tary motions of which we are immediately conſcious, but thoſe 
alſo which we do not advert to, proceed from that ſentient and in- 
telligent principle with which the Creator has animated our bodies; 
whoſe powers and operations, it muſt be owned, are, in many in- 


05% IV. Ir the vital motions were owing to the mind, they 
ſhould be under its dominion or controul ; and we ought at any 
time to be able to ſuſpend or vary theſe motions at pleaſure. 

_ Anfwer, * IN all actions which are the reſult of reaſoning and 
deliberation, man evidently appears to be a free agent : for he has 
it in his power, after weighing all motives and circumſtances, to 
prefer this or the other action, or to abſtain from acting altogether. 


determined by reaſon, and where the mind is not a free but a ne- 


muſcles whoſe fibres are affected by any conſiderable ſtimuli ; for 


= 


mind, than certain uneaſy ſenſations produce motions of the body. 


exerting its power of moving a muſcle whoſe ſenſible fibres are 
the mind which ſees colours and hears ſounds, (becauſe, whenever 


we can, by no effort of the will, prevent ourſelves from ſeeing or 
hearing, nor can ſee and hear objects or ſounds different from what 
theſe impreſſions naturally repreſent) ; ſo it muſt be unreaſonable 

e to 
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to ſay that the vital and other involuntary motions cannot ariſe 


| from the energy of the mind, becauſe the will has no immediate 

; power over them. | "M 
j AN action is denominated bd from the agent's kaving willed [ 
3 or choſen it, when he had a phyſical power of doing otherwiſe ; | i 
I thus the action of ſwallowing poiſon is ſaid to be free, when a per- „„ i 
I ſon chuſes it, and might have refrained from it; but the convul- A 


five motions of the ſtomach and diaphragm which ſoon enſue up- 
on taking it, are ſtrictly involuntary; fince the mind cannot, by 
any effort or exertion of its power, prevent them; being as certain- 
ly determined to move theſe parts violently, from the diſagreeable 
ſenſation which the poiſon excites, as a ſtone is in falling to the 
ground, or a ſcale in inclining to the ſide where there is the greateſt 
1 weight, from the principle of gravity. The only difference in theſe 
gaeaſes is, that in the firſt, the cauſe operates by means of a living 
ſentient Principle and i in the laſt, acts upon inert and lifeleſs mat- 
ter. a 
As the actions which follow an irritation of our Ges or any 
uneaſy ſenſation in the body, are not performed by the mind, in 
_ conſequence of any reaſoning, or from any view of their being im- 
mediately neceſſary, or conducive to the welfare of the body; ſo 
neither do they flow from cuſtom or habit; ſince new-born chil- 
dren perform them as well as the oldeſt and moſt experienced man. 
Infants, as ſoon as they come into the world, perform the action of 
breathing, though quite unaccuſtomed to it before ; they ſhut their 
eye-lids upon the approach of light, vomit when their ſtomach is 
oppreſſed, ſuck when hungry, ſneeze, or cough, upon any irrita- 
tion of the membrane of the noſe or windpipe, and void their ex- 
crements and urine, when theſe excite an uneaſy ſenſation in heir 
inteſtines or bladder. 
Ir has been ſaid, that in the“ beginning of life the vital motions 
* were altogether voluntary; and, that it is only from uſe or cuſtom, | 
5 1 they have become ſo neceſſary, as to make it impoſſible for 


dus to hinder cbeir going on in their uſual manner *” But al- 
X though 


Pr Porterfield's Treatiſe on the Eye, vol. 2. 
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though cuſtom may enable us to perform ſome actions with ſurpri- 
ſing facility and little or no attention, yet it will not render the 
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motions of muſcles abſolutely involuntary, which were originally 


voluntary. There is no inſtance in the human body of any mu- 
ſcle, whoſe motion can be fairly proved to have been voluntary in 
the beginning of life, that has by cuſtom or habit become ſo far 


independent on the will, as to be in no degree under its immediate 
controul. Thus, although we cannot put in motion the muſeles of 


one of the eyes, without, at the ſame time, moving the muſcles of 
the other eye, in the way which we have always been accuſtomed 


to; yet we can move theſe muſcles as ſlowly, or ſwiftly, as we pleaſe, 
or reſtrain their motions altogether: and the learned M. de Haller 
has well obſerved, againſt the followers of Stahl, that the muſcles 


of the eye ids, and thoſe which ſerve to erect the back, though 


they are almoſt conſtantly employed, except in time of ſleep, never- 


theleſs continue to be ſubject to the will ®. Further, ſince the mo- 
tion of every voluntary muſcle in the body becomes, at once, in- 
voluntary, when its fibres or nerves are irritated, here ſeems to be 
no need of having recourſe to cuſtom or uſe, in order to account 


for our having no Power over the motions of the heart and all- | 
mentary canal. 


Ix remains, therefore, that the motions performed by us in conſe- 


quence of irritation, are owing to the original conſtitution of our 
frame, whence the ſoul or ſentient principle, immediately, and with- 


out any previous ratiocination, endeavours by all means and in the 


moſt effectual manner, to avoid or get rid of every diſagreeable ſen- 


ſation conveyed to it by whatever hurts or annoys the body. 


WHEN the organ is not extremely ſenſible, or when the ffimulus 
is very ſlight, or is applied to ſome diſtant part, and not immediate. 
ly to that which is to be moved, we can, by an effort of the will, 
reſtrain thoſe motions, which otherwiſe would follow; but if the 


_ nerves of the part be more, delicate, and ſuſceptible of the ſmalleſt 


impreſſion ; if the femulus be ſtronger and applied immediately to 
the organ which is to be brought into action; then the mo- 
tions 


* Not, in Boerhaave Inſtitut, med. vol. iv. p. 588. 
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tions which follow are neceſſary, and cannot be controlled by the 
power of the will ; becauſe the mind 1s more ſtrongly affected by 
the uneaſy feeling excited by the irritation, than by any arguments 
or motives it can poſſibly preſent to itſelf: for, although we may, 
in ſome caſes, be fully convinced that theſe motions tend to the de- 
ſtruction of our body, yet even this confideration does not enable 


us, either to leſſen or put a ſtop to them x. To illuſtrate this matter 
by a few examples. In voiding the excrement and urine, the con- 
traction of the abdominal muſcles and diaphragm is uſually in 


ſome meaſure voluntary, and can be reſtrained at pleaſure, becauſe 


the ſimulus is not only flight, but applied to a diſtant part; but in 
a violent tene/mus or ſtrangury, the motion of theſe muſcles becomes 


neceſſary and convulſive, not becauſe the mind is leſs concerned in 
this laſt caſe than before, but becauſe the painful ſenſation compells 


it to act. If the internal membrane of the wind-pipe be ſlightly 
irritated, we can reſtrain coughing ; but if the tickling be ſtrong, 
we loſe that power. When the tunica cornea or conjunthiva of the 


eye is gently ſtimulated, we can, by an effort of the will, prevent 


the ſhutting of the palpebre ; but when any thing very acrid is ap- : 
plied to theſe parts, the eye-hds are moved neceſſarily. Although | 


the contraction of the pupil ariſes from the action of light upon the 
retina, and not upon the fibres of the iris; yet this motion is alto- 
gether involuntary, on account of the extreme ſenſibility of the ir- 
ritated part. 

THE motions of the heart and alimentary canal are al ne- 
ceſſary, becauſe the nerves of theſe organs are endued with a pe- 


, „„ culiar 


A ſubtile defender of the stahlian doctrine has at laſt * obliged to acknowledge; that 
the vital and other involuntary motions of animals are morally neceſſary, although not 


truly or phyſically ſo C4.) But thoſe actions which are only morally neceſſary, are fo far vo- 
luntary as to entitle the agent either to praiſe or blame ; and they are attended with a con- 
ſe oulneſs of liberty: while, on the contrary, the motions of the heart and alimentary canal, 
as well as of ſuch voluntary muſcles as are ſtrongly irritated, are no indications of the mo- 


ral diſpoſitions of the mind; nor are they attended with the leaſt conſciouſneſs of their being 


free, or that we could have reſtrained them by the power of the will. As theſe motions, 


terelore, are moſt cer tainly not voluntary ; ſo neither can 22201 with any propriety, be {aid 
do be only morally neceſſary, . | | 


(2) Dr,zPorterficld's Treatiſe on the Eye, vol, ii, Þ. 154. 


1 


—— 
* — Ta 
. _— 


FF 
— — 


y ET 4 — ———— IR — 
— — —ꝛ 


2 
1 


PR 
— Sn 


— 


164 OFT THE VITAL. AN D 


culiar ſenſibility, and the ſlimulus is immediately applied to them &. 
Nor can the mind leſſen the violent contractions of the heart in a fe- 
ver, however conſcious it may be of the danger ariſing from too 
impetuous a motion of the blood; becauſe the heart being more 
ſtrongly ſtimulated than uſual by that fluid, the ſentient, principle, 
in order to expel the irritating cauſe, is excited to contract this 
muſcle with proportionably greater force. The motions of the! in- 


ſpiratory muſcles can be accelerated, retarded, or altogether ſtopt, 


as often as we pleaſe; becauſe the ſtimulus exciting them 1s not im- 


mediately applied to their fibres or nerves, but to the blood-veſlels of 
the lungs, which are not very ſenſible, and with which they have 
little or no connection. However, as often as this /timulus is much 


increaſed, by the difficult paſſage of the blood through the lungs, 


and there is an immediate danger of ſuffocation, the motion of 
' thoſe muſcles becomes more neceſlary, and almoſt ceaſes to be un- 
der the power of the will. - In a fever, when, from an obſtruction 


or perverted motion of the fluids in the brain, or its membranes, 
the patient talks of ſeeing and hearing things which are neither 


preſent nor ſpoken, he may be readily convinced of his error, pro- 
vided the delirium be flight, if otherwiſe, we endeavour 1 in vain to 
correct his wrong judgment by reaſon or argument, ſince the diſ- 
ordered ſtate of the brain makes a ſtronger impreſſion upon the 
mind, than any arguments; yet acrid cataplaſms applied to the 
ſoles of the feet, as they give great pain, and ſo make a ſtrong im- 
1 preſſion on the ſenſorium commune, will often leſſen, and ſometimes 
entirely remove ſuch a delirium. 158 


some phyſicians of note have concluded the heart to be poſſeſſed only of a ſmall degreo 
of ſenſibility, becauſe brute animals, after their thorax i is opened, ſhew no ſigns of new pain 


when their heart is wounded, But, unleſs the heart were endued with a more acute feeling : 


than the ſkin and other parts that are hurt in opening the cheſt, the ſufferings of thoſe ani · 

mals ought not to be ſenſibly inereaſed by pricking or cutting their heart. Add to this, that 

aſter the 7horax is opened, and the heart laid bare, the animals being in a dying ſtate, have 
all their feelings much impaired. 

Since the ſenſibility of the medullary part of the brain has been inferred — * the convul- 

ſive motions occafioned by irritating it, may we not conclude, that the heart, whoſe mo” 
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B the objection againſt the mind's producing the vital mo- 
tions, drawn from their being involuntary, muſt be weakened by 
obſerving that there are a variety of motions equally independent 
upon our will, which yet are owing to the mind. Thus, as has 
been already obſerved, the contraction of the pupil from light, and 


the 


tion is remarkably accelerated even by very gentle imuli, is endued with no inferior degree 
of feeling ? and this ſeems to be confirmed, by obſerving, that, the motion of the heart is 

often greatly quickened by a degree of acrimony in the blood imperceptible to our ſenſes, 
and by the chyle, which is much leſs acrid than thoſe aliments from which it is prepared, 
and which the ſtomach and inteſtines bear without any pain or remarkable increaſe of their pe- 
riſtaltic motion. I ſhall only add, that the internal ſurface of the heart, to which the return- 
ing venous blood is applied, appears from experiments (a) to be much more ſenſible than its 
exterior part, which is covered with a continuation of the p/eura ; therefore that fluid, which 
is a flimulus peculiarly adapted to- the nerves of the heart ( b ) muſt affect 1 it more ' Rrongly 
than ſharper liquors applied to it outwardly, 

The objection to the ſenſibility of the heart, drawn from its bang been found much dite 
eaſed after death, although the patients had complained of no acute pain within the zhorax, 
ſeems to be of little force; for I have often met with inflammations, ſuppurations, and mor- 
 tifications in ſeveral of the abdominal viſcera, nay, even in the inteſtines themſelves, in the 
bodies of patients who had, during their life, complained rather of an uneaſineſe than an 


acute pain in their belly: and practical phyficians well know, that according to the degree of 


the diſeaſe, and peculiar conſtitution of the patient, inflammatory as well as other diſorders 


are attended with very different degrees of pain. Nor is the inſtance quoted from Harvey, of 


a young nobleman who ſelt no pain when his heart was touched, of much weight ; for, in this 
caſe, the heart was defended by a thick inſenſible fungous or callous covering (e); whence 
handling it gently, neither occaſioned any uneaſy ſenſation nor diſturbed its motion. And, 
indeed, as neither the membrane which lines the noſe and fauces, nor the tongue, glans penis, 
and inteſtines (d), although among the moſt ſenſible parts of the body, are affected with any 
painful ſenſation when they are gently touched ; it is probable, that were the pericardium, 


or even the ſurface of the heart itſelf, in a ſound ſtate, to be touched with one's finger, no 
pain would be felt, but a different kind of ſenſation, which might perhaps diſturb its regular 


motion, and occaſion ſome degree of faintneſs. 
The /timuli, which, in a natural Rate, excite the alternate motions of the heart and ali- 
mentary canal, do not affect thoſe organs with any painful ſentation, but with a flight ti- 


tillation, which in ſome caſes is as effectual to produce motion, or even more ſo than pain: 
Thus when the neck, the ſides or the ſoles of the feet are tickled, violent motions of the 


muſcles of the head and trunk of the body or of the limbs enſue; which however do not 


happen, when thoſe parts are affected with an acute bein. by being pricked or cut with a 
ſharp inſtrument. 


(a) Act Gotting. vol. 2. | (5) See above, p. 21. cal & 56; &c. - 
(e) Harvei de generat, animal. exercitat. 52. 


(4) Sce Phyſiological eſſoys edit. ii, p. 136. 
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the motions of the body from tickling, or the apprehenſion of it, 
undoubtedly flow from the mind, notwithſtanding their being in- 
voluntary, The ſhutting of the eye-lids, when a blow is aimed at 
the eye, is another inſtance of a motion performed by the mind in 
ſpite of the will; for as the threatened blow does not, by any cor- 
poreal contact, affect the orbicular muſcle of the palpebræ, its con- 
traction muſt therefore be deduced from the mind's being moved 
to perform this action from the apprehenſion of ſomething being 
ready to hurt the eye: and if there are ſome who, by an effort of 
the will, can reſtrain this motion of their eye-lids, yet this does not 
proceed ſo much from the mind's making no attempt, in conſe- 
quence of the apprehended danger, to cloſe the palpebræ, as from the 
ſuperior eye-lid's being kept up by a ſtrong voluntary contraction 
of its levator muſcle. We cannot, by an effort of the will, either 
command or reſtrain the erection of the penis; and yet it muſt be 
owing to the mind; for ſudden fear, or any thing which fixes our 
1 attention ſtrongly and all at once, makes it quickly ceaſe. The titil- 
1 Iation, therefore, of the vęſiculæ ſeminales by the ſemen, laſcivious 
i thoughts, and other cauſes, only produce the erection, as they ne- 
1 eceebſſarily excite the mind e the blood in greater quantity 
| 3 into the cells of the penis *. A ſhocking ſight, or a diſagreeable 
= ſound, will often, in an inflanc, excite a tremor or ſhivering over the 
4 whole body; which cannot be owing merely to the mechanical ac- 
ö tion of light upon the eye, or of ſound upon the ear; ſince, when 
the external organs are unaffected by ſuch things, their idea, recalled 
by the mind, can of itſelf produce a ſimilar effect: this motion, 
therefore, though it be involuntary, and can neither be performed 


nor ſtopt at pleaſure, muſt be owing to the mind or ſentient prin- 
ciple. 
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Ir, therefore, we have found various involuntary'1 motions i 
from the mind, it can be no proof againſt the vital motions flowing 
from the agency of the ſame principle, that they are involuntary : 

and if the motions of the voluntary muſcles themſelves become in- 
voluntary, as often as they are excited into action by Srumule applied 
to 


175 9 Vid, Se. vi. No. 4. above, 
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to their fibres, or nerves, it can be no wonder that the motions of 
the heart and alimentary canal are neceſſary, and independent on 
the will, fince theſe organs are perpetually expoſed to the alternate 
action of a ſfimulus. 

Ir it be aſked, why, when neither light nor ſound affect then mu- 
{cles of the uvea and internal ear, we cannot at pleaſure move them; 


or why we cannot at any time, by an effort of the will, immediately 


produce an exection of the penis? it may be anſwered, That as men, 
by having their ears tied down when young, loſe the power of mo- 
ving them, though there ſeem to be muſcles deſtined by nature for 
this purpoſe; ſo the mind, through diſuſe, may have loſt its power 
of moving the above-mentioned muſcles at pleaſure, even when they 
are not ated upon by a ſſimulus: or why may we not, for wiſe pur- 
poſes, be ſo framed by nature, that the mind, while it can at plea- 
ſure contract the greateſt.part of our muſcles, may have no power 
over others, whoſe motions are to be regulated only by certain ſen- 
ſations; ſince theſe will never fail to excite the ſentient principle in- 
to action, when it is neceſſary or proper? Whereas, if thoſe motions 


were ſubject to the will, it 18 probable, that men, by a perverſe ule 
of it, would in many caſes deſtroy their health, and endanger their 
lives. And I imagine, that the mind's want of power over the mo- 


tion of the heart, is not only owing to its being continually acted 
upon by a flimulus &, but in part to an original conſtitution ;; and 
that though we ſhould ſuppoſe that organ for a little while free 
from every degree of irritation, yet the mind, by an effort of the will, 
could not move it. Thus, notwithſtanding the mind remains preſent 


with the body, and ready ta actuate it in a Hncope; yet it can nei- 


ther directly renew the motion of the heart after it has ceaſed, nor 
communicate a ſtronger contraction to it when it is going to fail: 
and there is no rovlan to think, that thoſe animals which lie in a 

| death- 


Sect. i. No. 12. 5 13. above. | 
T By an original conſtitution, I here mean no more, than that we are fo formed, that the 
mind, which can at pleaſure move molt of the muſcles of the body, has, from the beginning 
of lite, no power to move the heart and other involuntary mulcles, unleſs when it is excited 


by /limuli acting upon them, or upon ſome neighbouring part with which they have a — 
bar ſympathy, | 
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than thoſe in whom its motions continue without any ſuch inter- 
ruption from the beginning to the end of their lives. 


internal ear, notwithſtanding their nerves are without the above 
conditions, are equally involuntary with thoſe of the heart; that the 


theleſs, moved by us at pleaſure; and that, in ſhort, even the volun- 


and therefore muſt be incapable to attend to and govern all the 


-which ſuppoſes the vital motions to be regulated and carried on by 
the mind as a rational agent, and therefore does not much affect 
our theory: for whether the mind can diſtinctly apprehend more 
ideas than one at a time, or no, yet ſurely it can and does feel va- 
rious ſenſations in different parts of the body at one and the ſame 


move them alternately ? 


ue rites — _n——_ 
— — 
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death-like ſtate during the winter-ſeaſon, have, when they begin to 
revive in the ſpring, any more power over the motion of their heart, 


Wx need not, therefore, with an ingenious author, have recourſe 
to any croflings or entrelacements of the nerves of the vital organs, 
or to their proceeding from different parts of the brain, in order to 
account for their not being ſubject to the power of the will “; eſpe- 
cially ſince we ſee that the motions of the uvea and muſcles of the 


muſcles of the arm, whoſe nerves have theſe croſſings, are, never- 


tary muſcles, when affected by any remarkable  fimuluc, ceaſe to be 
under the controul of the will f. 


8 


0j. V. Tur mind can only perceive diſtinaly one idea at once; 


W 
3 4 


vital and involuntary motions, which are ſo numerous |. 1 
Anſwer. THIS objection is chiefly levelled againſt the opinion a 


time; and we know that it can move many of the voluntary muſcles 


in the ſame inſtant. Why, therefore, may it not, in conſequence of 


the perception of various /tinuli rung the different vital organs, 


Bor further, when Mahomet Caratta, the famous equilibriſt, 
ſtood with one foot on the ſlack wire, fin with his hands, fix or 
ſeven balls up into the air, and catching them again, was he not 

1 25 | : | - attentive 


* Eſſais anatomiq. p. 702. & Element. phyſiolog. p. 72. 
+ See above, ſect. i, No. 12. and 13 | 
# Haller, not. in Boerhaave inſtitut. med. p. 589. 
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attentive to more than one thing at once? In this caſe, the equilibrium 
of the body was to be preſerved, the balls were to be taken out of 
his girdle, they were ſeverally to be thrown up into the air, to be 
caught as they came down, and toſſed up again; and theſe motions, 
which followed each other with ſurpriſing quickneſs, were continued 


for ſome conſiderable time. Any man can hear a ſound and per- 


ceive a particular colour at the ſame time; and though ever ſo at- 
tentive to theſe, he will not fail, if a fly happens to run along his 
face, to drive it off with his hand, that he may avoid the tickling 
ſenſation which it excites. In like manner, how much ſoever the 
mind may be buſied with its own thoughts, or the ideas of external 


objects; yet it is ever ready to perceive and feel the various ſimul: 


which alternately affect the vital organs, and, in conſequence of 


this, to continue their motions. Nor 1s there any need of an infinite 
wiſdom in the mind, as ſome have objected, to enable it to carry on 
the ſeveral vital and other involuntary motions, with different and 


always varying degrees of force and quickneſs, according to the 
different circumſtances of the body z fince, in ſo doing, the mind 
has no particular wiſe ends in view; nor is it influenced by any 
rational motives, but merely by the /:mul: affecting the ſeveral or- 
gans, i. c. it acts as a ſentient, and not as a rational principle. In 
the Author of nature, however, who has framed both the ſoul and 
body, and thus adapted them to each other, we ought, as upon 
many other accounts, ſo alſo upon this, to acknowledge a wiſdom 
infinite and unſearchable! 


Ix contemplating the various motions of animals, we obſerve a 
ſiriking analogy ; a remarkable agreement in ſome things, and a 


5 diſagreement 1 in others. 


1. SOME of the voluntary motions, by the force of cuſtom and 
habit, come at length to be performed with little or no attention ":" 
mind; and, though we have full power to begin or ſtop them when 


we pleaſe, yet they become ſo far independent of the will, that we 


NE ES 


ſpiration, and the motions of the eye-lids when any thing ſlightly 


| being often performed without conſciouſneſs ; but in this they differ, 


ning to an effort of the will, and are always ſubject to its controul. 


mer not at all under the power of the will. Some of each of theſe 
motions never ceaſe, but go on alternately through life; while o- 


of any exertion of the power of the mind: ſuch are the convulſive 


* 
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can only perform them in a certain way. Of this the uniform mo- 
tions of the eyes are an example. 


2. NEARLY a-kin to theſe are the mixed motions, or thoſe of a 
middle nature between the voluntary and involuntary ; ſuch as re- 


irritates the cornea. Theſe agree with the motions from habit, in 


vz. the former proceed from a ſtimulus, and become altogether invo- 
luntary when that is increaſed ; while the latter owe their begin- 


3. THE involuntary and mixed motions, agree, in general, in pro- 
ceeding from a ſtimulus, and in being moſtly performed without 
conſciouſneſs ; but differ, in the latter's being partly, and the for- 


thers are only excited on certain occaſions : among the former kind 
are the motions of the heart, lungs, and alimentary canal: of the 
latter are the contraction of the pupil, bn, and muſcles of the 
internal ear. 


4. IN ſome of the involuntary motions, we are neither conſcious 
of the ſtimulus, nor of the effort of the mind in conſequence of it; 
as in the motion of the heart, and the ordinary vermicular con- 
traction of the ſtomach and inteſtines. In others, we are ſenſible 
of the irritation, or diſagreeable perception exciting them, but not 


contractions of the ſtomach, diaphragm, and abdominal muſcles in 
vomiting, of the diaphragm in the hiccup, of the inteſtines in pur- 
ging, and of the acceleratores Urine in expelling the ſemen. 


F. W. TH reſpect to the mixed motions : in thoſe of the eye-lids, 
fo far as they are of this kind, we are ſenſible of the irritation, or 
cauſe exciting them, though rarely ſo of any effort of the will. In 

| | that 
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that of reſpiration, neither the /{zmulus affecting the lungs, nor the 
effort of the mind in conſequence of this, are uſually perceived ; 
yet, as often as we pleaſe, we can ſuſpend or vary this motion, as 


freely as thoſe of the eye-lids. In the motions of the diaphragm 


and abdominal muſcles, in expelling the excrement and urine, 
which are alſo of the mixed kind, we are perfectly ſenſible of the 


ftumulus, and frequently of an exertion of the power of the mind 


in conſequence of it ; yet, when the irritation is very great, theſe 


| motions become wholely convulſive and involuntary. 


6. FURTHER, it appears, that as in all the works of nature, 
there is a beautiful gradation, and a kind of link, as it were, be- 


twixt each ſpecies of animals, the loweſt of the immediately ſupe- 
rior claſs differing little from the higheſt in the next ſucceeding 


order; ſo in the motions of animals, ſomething fimilar may be ob- 
ſerved ; the mixed motions, as they are called, and thoſe from ha- 
bit, being the link between the voluntary and involuntary motions. 


Laſtly, FRoM what has been advanced in this and the preceeding 
ſections, with a deſign to ſhew what ſhare the mind has in produ- 
cing the vital and other involuntary motions, it follows, that the 


human body ought not to be regarded (as it has too long been by 


many phyfiologiſts) as a mechanical machine, ſo exquiſitely formed, 
as, by the mere force of its conſtruction, to be able to perform, and 
continue the ſeveral vital motions ; actions far above the powers 
of mechaniſm ! But as a ſyſtem, framed indeed with the greateſt 


art and contrivance ; a ſyſtem! in which the peculiar ſtructure of 


each part is not more to be admired than the wile and beautiful ar- 


rangement of the whole; yet a ſyſtem whoſe functions are all ow- 


ing to the power and agency of an immaterial ſentient principle 

to which it is united, and 87 which every part of it is animated 
and put in motion. 

IN accounting for the vital and other involuntary motions of ani- 

mals, we have ſhewn, that they are all owing to irritation; and 

3 have 

* Sec Heilter's biker. de preſlant. medicia mechanic, p. 28. 25. $1. 69. 
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have pointed out the particular f:mul: applied to the ſeveral organs, 

and exciting them into action; we have further ſhewn, that theſe 
ſtimuli can only produce their effects by the influence which 
they have upon the mind or ſentient principle. But how does the 
mind put the muſcles into motion; what is the materzal cauſe in 
the brain, nerves, and muſcular fibres, which it employs as its in- 
ſtrument for this purpoſe; what is the intimate ſtructure of a mu- 
ſcular fibre, or the preciſe manner in which the nervous influence 
acts upon it, when it produces its contraction? Theſe are queſtions 
which we have wholely avoided, being perſuaded, that whatever 
has been hitherto ſaid on theſe ſubjects, is merely ſpeculative; and 
that to offer any new conjectures on matters ſo much involved in 
darkneſs, and where we have neither experiments nor natural ap- 
pearances to ſupport us, is to load with a new burden a ſcience al- 
ready labouring under too many hyporheſes. | N 

To finiſh our account of the ſpontaneous motions, it now only 
remains, that we inquire into the reaſons why the vital motions 
continue in time of ſleep, and why the muſcles, or a few of their 
fibres, are often obſerved to move for ſome time after death or their 
ſeparation from the en 


8E G N. XII. 


Of the reaſon why the vital motions continue in time of fleep. 


with alternate contractions while the other muſcles of invo- 
luntary motion are contracted on certain occaſions only, will ap- 
pear from what has been already offered ; for we have ſeen that the 
former are always expoſed to the action of ſtimuli, the latter only 
at particular times. But fince, during- ſleep, the organs of ſenſe 
become leſs fit for receiving the impreſſion of external objects, and 
the voluntary muſcles are J in ſome meaſure, relaxed and remain in- 


active, 


5 T HE wan hy the vital organs are continually agitated 1 


' 
We 
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active, it may be aſked, why the vital motions do not at this time 
either ceaſe altogether, or become ſenſibly more languid ? 
To ſay here, that the vital motions muſt therefore go on with- 


out being weakened or diſturbed, becauſe their organs are equally 


acted upon by their proper ffimul:i, both when we are awake and 
ſleeping, would be an incompetent anſwer to this queſtion ; for 
though the ſtimulating cauſe be granted to continue the ſame, yet 


if the aptitude in the organ for motion be leſſened, the effect muſt 


be the ſame, as though the fimulus were weakened or intirely 


wanting. The difficulty, therefore, which we are to endeavour to 
remove, is, why the vital organs ſhould not, like the organs of 
ſenſe and muſcles of voluntary motion, be ſo far affected by ſleep, 


as to become leſs fit or able to perform their uſual functions ? 
SLEEP has been ſuppoſed to be owing to ſome change produced 


in that part of the body which anatomiſts, diſtinguiſhing it from 
the cerebellum, call the B; RAIN. And this opinion ſeems to have 
been rendered probable by ſome inſtances of people who, having 
loſt part of their ſkull, were immediately ſeized with fleep, when- 


ever their brain was gently preſſed ; and by thoſe experiments which 


ſhew, that, inſtead of fleep, death itſelf, or at leaſt a ſyncope, is the 


effect of a like compreſſion upon the cerebellum. If, therefore, it 


could be made appear, that the vital organs have their nerves chiefly 


from the cerebellum, and not from the brain, it might be preſumed, 


that their motions continue in time of ſleep, becauſe the nerves of 


the cerebellum are not then affected like thoſe of the brain. 


Now there are many experiments of Vieuſſens *, Ridley t, and 
others, ſhewing, that reſpiration and the motion of the heart are 
quickly ſtopt upon wounding the cerebellum ; but that wounds in the 
brain produce little or no change in thoſe motions. On the other 
hand, ſeveral authors of reputation and unqueſtioned veracity aſ- 


ſure us, that, in their experiments, the vital motions continued for 
ſome conſiderable time after the cerebellum had been cut in pieces. 
However, it does not appear from other experiments of theſe very 

2 authors, 
* Neurograph, lib. 1. cap. 20. as 
Anatomy of the brain, cha p. 17. 
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that neither the brain nor cerebellum are neceſſary to the motions of 
the nerves alſo, and the influence they may have, are unneceſſary 


known to remain a conſiderable time after the intercoſtals and eight 


true inference ſeems rather to be this : That, ſince various experi- 


vital motions than the cerebrum, while none at all can be produced 
in proof of the cerebrum being more immediately neceſſary to theſe 
: than the cerebellum * „it follows, that the vital organs have their 


5 yet its deſtruction does not put an immediate ſtop to the vital mo- 
tions, for the ſame reaſon that cutting off the head, or tying the 


becauſe the branches from the ſpinal marrow which join the in- 
tercoſtals, together with the ſpirits (if I may be allowed to call 
the influence of the brain by that name) remaining in the trunks 
of the nerves and fibres of the heart, are ſufficient to keep up theſe 
motions for ſome time: in man, perhaps, only for a few pulſations, 
in young dogs or cats for ſeveral hours, and in a tortoiſe for ſeve- 


has its {pinal marrow remarkably large: nay, the motion of the 
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authors, that wounding the brain or cutting it in pieces affected 


the vital motions more, or even ſo much, as the ſame treatment of 
the cerebellum. Are we then to conclude, from theſe experiments, 


the vital organs? By the like kind of reaſoning, it would ſeem, that 
in the producing of theſe motions, ſince that of the heart has been 


pair of nerves have been cut. Do theſe experiments, therefore, 
which prove too much, prove nothing at all! Far otherwiſe. The 


ments concur in ſhewing the cerebellum to be more concerned in the 


nerves, either wholely or principally, from the latter. 
Bo x though the cerebellum be the chief ſource of the vital nerves, 


intercoſtal and eight pair of nerves, does not produce this effect; 


ral months ; which laſt animal, not to mention other differences, 


hearts 


In the accurate Dr Kaau's experiments, the vital motions continued in a dog, above 
eight hours after the medullary part of the brain was reduced to a pulp; but when the me- 
dullary ſubſtance of the cerebellum was treated in the ſame way, though they did not ceaſe 
inſtantly, yet they began to fail in a few minutes Ca). When the cerebellum was wounded, 
without touching the cerebrum, the motion of the heart failed ſooner than when the brain 
alone was wounded (6). 

(a) Impet. faciens, N. 388. 09 Impet. Sele N. TY 
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hearts of many animals, after they are taken out of their bodies, 
affords us ocular demonſtration, that the nervous influence, lodged 


in the fibres of the heart and in the ſmaller filaments of the nerves, 


is ſufficient to continue the motions of this muſcle for ſome time, 
or to enable it to perform a great number of contractions *. 


Tux inftances given us of animals, whoſe cerebella, upon open- 


ing them, were found ſcirrhous, corrupted, or otherwiſe diſeaſed, 
avail no more, towards proving that the vital organs don't derive 
their nerves chiefly from this part, than do the hiſtories of oſſified 
and petrified brains, or of monſters born with no brain at all, to- 


wards making it a clear point that the brain and nerves are, in 


fact, not the ſource of ſenſe and motion f. 


Bor as it is now acknowledged, by the beſt angtorgitls, that the 


5h pair of nerves proceeds from the cerebellum, which, however, 
is not diſtributed to the vital organs, but chiefly to the teguments 


of the head, and muſcles of the face, whoſe motions are voluntary; 


it may be ſaid, that allowing the nerves of the vital organs to come 


from the cerebellum, yet, why ſhould not they ſuffer the ſame dimi- 
nution of their vigour in time of ſleep, as do thoſe parts to which 
the fifth pair of nerves 1s diſtributed ? 

Ix order to throw ſome light on this point, it may be of uſe to 
inquire, briefly, into the effects of ſleep on the ſentient and moving 
power of the nerves ; for from this it will appear, whether or not 
the vital organs may reaſonably be expected to continue their mo- 
tions during ſleep, even ſuppoſing them to be r affected by it, 
as are the muſcles of voluntary motion. 


IN time of ſleep, the ſenſorium commune remains, in a great mea- 


ſure, at reſt, and conſequently the uſual exerciſe of the internal 


ſenſes, and the voluntary motions, are ſuſpended ; but the nerves 


ſentient 


* A learned author indeed, has an from the continuance of he motion of the heart. 
after its ſeparation from the body, that it cannot be owing to the influence of the ner ves; 


prove in my Phyſiological Eſſays, edit, 2. appendix, pag. 245: Kc. 
+ See Sec, 1. No. 1. above. 


175 


diſtributed to the ſeveral parts of the dar do not loſe either their 


but this circumſtance does not ſeem to warrant ſuch a concluſion ; and that the moving power 
of all our muſcles, the heart not excepted, proceeds from the nerves, 1 have endeavoured. tos 
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and hence the ſame irritation in the trachea makes us cough leſs in 
the former than in the latter ſtate; but, notwithſtanding this, the 


the body with a pin, but touching it gently with one's hand, or whiſ- 
pering ſoftly into the ear, will break off fleep in many people. And 
as the feeling of the parts of the body, although it be impaired, is 
not ſuſpended in time of ſleep, ſo neither is their motion. Thus, 


ceaſe to aQwith their uſual force, becauſe the will does not exert its 


awake, yet neither theſe muſcles nor thoſe of the face are at that 
time deprived of the nervous power; for, if a hair only be drawn 
along the face of a child when it is aſleep, the muſcles of the cheeks 
and mouth will be variouſly contracted; and if this irritation be 
continued, the child will at lengrh move its head, and perhaps turn 
its whole body. In like manner, uneaſy feelings in time of ſleep 
often make us move and toſs about in bed; and ſome people not 
only talk when alleep, but get * and walk from one room to ano 
ther. 


minution of the ſentient or moving power of the nerves as to un- 


be excited, either by external fimul:, or by certain ideas produced 


voluntary motions do not depend ſolely on the parts being in a fit 


does not take place in time of fleep, unleſs when the ſenſorium 


to believe, that were any of the voluntary muſcles as conſtantly 


ſentient or moving power. It muſt be acknowledged, however, that 
in time of ſleep our feelings are leſs acute than when we are awake; 


Nerves continue to be ſo ſenſible, that not only pricking any part of 


altho' upon one's falling aſleep, the muſcles which ſupport the head 


power in contracting them in the ſame manner as when we are 


1r appears, therefore, that in time of deer chere is no l di- 
fit the muſcles of voluntary motion for action, provided the mind 


in the ſenſorium commune, to put them in motion ; but when neither 
of theſe cauſes exiſt, it is no wonder if they remain at reſt ; for the 


ſtate for action, but on an exertion of the power of the will; which 


commune is diſturbed, or the nerves of ſome part of the body are 
affected by an unuſual ſiimulus. And indeed, there is great reaſon 


expoſed to the action of an irritating cauſe as is the heart, they 


would at all times, when we are aſleep as well: as awake, be — 
| tated 


_. 
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tated with alternate contractions. As a proof of this, many in- 


ſtances might be given of the voluntary muſcles continuing to move 
in time of ſleep. Thus, in aſthmatic caſes, the patients often per- 


form inſpiration, when aſleep, partly by the action of thoſe volun- 
tary muſcles which ſerve to raiſe the /capule and ſuperior parts of 


the thorax ; and there have not been wanting various inſtances of 
other voluntary muſcles being affected with convullive motions 
which did not ceaſe in time of lep. I ſhall only mention one that 
was very remarkable. . 
A girl of 8 years, for whom my advice was aſked, was, without 


any known cauſe, ſeized with an alternate involuntary motion of 
the temporal and maſſeter muſcles, which, altho' it was repeated a- 


bout 140 times in a minute, and continued without intermiſſion 


for fifteen days in time of ſleep as well as when the patient was a- 
wake, yet was attended with no ſenſe of Pants unealineſs, or r latitude 
1n thoſe muſcles. 


Now, if an unuſual irritation af he nerves or fibres of the tem- 


poral and maſſeter muſcles could produce an alternate motion in 
them, much quicker than that of the heart in a ſound ſtate, and 


which continued for many days without intermiſſion; why may 


not the heart, which is at all times expoſed to the alternate ſlimulus 
of the returning venous blood, continue its alternate motions through 
the whole of life, without either being wearied, or needing any time 


for repoſe? And this the rather, ſince it is not improbable, that, 
as the heart and inteſtines retain their power of motion, after they 


are ſeparated from the body, longer than the other muſcles, ſo their 
nerves may be framed in ſuch manner as to be better able than 
thoſe of the voluntary muſcles to continue their motion uninter- 


rupted, and without wanting any intervals of reſt. 
I ſhall only add, that the account which I have given of the con- 
tinuance of the vital motions in time of ſleep, is rendered ſtill more 


probable, by obſerving, that, in a deep fleep, when the heart, as 
well as the other muſcles and organs, loſes a little of its ſenſibility, 


its motion becomes ſomewhat ſlower than when we are awake; and 


_ that um, which is known to deftroy, 1 in a great meaſure, the 
Z ſentient 
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li ſentient power of all the parts of the body, has been obſerved to 
(hi A render the motions of the heart remarkably ſlow in dogs, frogs, and 
| other animals * UT 
40 As the minute Krnerire and diſtinct uſes of the brain and cere- 
ij * | tellum are little known, I am far from expecting, that what I have 
| || now advanced, concerning the cauſe of the continuance of the vi- 
| j po tal motions in time of ſteep, will give every one full fatisfacion, or 
| | be thought clear of all difficulties ; I have only offered, in a few 
j hl words, what ſeems to me moſt probable, being ready to change 
l Il my opinion, as ſoon as farther experiments or obſervations ſhall 
WW lead us to a better and more conſiſtent account of this matter: 
N 0 * Sequimur probabiliora; nec ultra quam id quod veriſimile oc- 
] &© currit progredi poſſumus, et refellere ſine pertin ia, et refelli 
I: || * fine iracund! M parati ſumus Ti” 
4 SECT. XIII. 
| ; | „„ Of the difference between reſpiration and the motion 9 the heart i in Aeep- | 
i 5 ing and waking We | x 
6 4 LTHOUG: H the vital ns cool without any interruption 
|; f in time of ſleep, yet as they ſuffer ſome change at that time, 
At 1. e. become then ſomewhat fuller, flower, and more equable than 


when we are awake, it may be proper to inquire into the reaſon of 
this appearance. | | 
TIT has been ſhewn, that as the dilatation of the 3 of the 
heart is owing to the force of the refluent venous blood; fo their 


9 1 eontraQtion 3 18 produced by the ſame blood acting upon them as a. 
wil ſtimulus 


* A celebrated author, who allows that opium weakens and at length deſtroys the peri- 
ſtaltie motion of the ſtomach and inteſtines, and the moving power of all the other muſcles, 
truſting to two or three inadequate experiments, has been induced to affirm that opium does 
not leſſen the irritability of the heart, or render its motion flower or more languid, This 
miſtake I have endeavoured to rectify in the appendix to the 3d edition of my Phyfiological 
eſſays, pag. 282—292. 

7 CicExon, Diſput. Tuſculan, lib, 2, 


r — 
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ſtimulus *: and that the heart can only be affected by ſtimuli, in ſo 
far as it is a ſentient organ, i. e. endued with feeling f. Whence it 
muſt follow, that the ſlowneſs of the pulſe in ſleep, and indeed in 
every other caſe, can only ariſe from one or more of the following 


general cauſes, viz. 1. A diminution of the ſtimulating quality of 


the blood; 2. Its ſlower return to the heart; or, 3. A leſs degree of 
ſenſibility or aptitude for motion in the heart itſelf. 


I. WHEN one has eat or drunk a great deal before ſleep, his pulſe 
will be, not ſlow, but quick and full; becauſe the ſtimulating power 
of the blood is increaſed, by a large quantity of chyle received into 
it; at the ſame time that the heart, by its ſympathy with the ſto- 
mach, is often rendered more irritable. Much the ſame thing may 
happen from ſleeping in too hot an air, or under too great a weight 
of cloaths: for we know, that heat quickens the circulation of the 


fluids in all animals, On the other hand, when one has faſted 
long before fleep, and lies very cool, his pulſe will, in time of it, 


be unuſually ſow. 


Bur when the blood i is neither loaded with new chyle, nor be- 


come acrid through the want of it; neither too much heated by 
cloaths or the external air, nor too cool, through want of proper 
covering; its ſtimulating quality will neither be augmented nor di- 


miniſhed by ſleep; but will continue the ſame as in a perſon who 


is awake in the ſame circumſtances. It remains therefore, that the 
ſlowneſs of the heart's motion in time of ſleep, muſt be owing, either 
to the ſlower return of the venous blood to it, or to ſome diminu- 
rion of its ſenſibility, 


II. IT is well known, that the affections of the mind diſturb the 


motion of the heart; that the pulſe is quicker when we fit or ſtand 
than when we lie; and that the action of the muſcles of voluntary 
motion, not only promotes the return of the blood to the heart, but 


ei it thither with much greater force than uſual. In ſleep, 
therefore, where the horizontal poſture of the body, the quieſcence 


2 2 of 


* Sce above, ſect, iii. and ix. 
See above, ſect. xi, alſo pag. 142. Cc. 
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of the voluntary muſcles, and compoſure of the mind, all concur to 


render the return of the venous blood to the heart more equable 


and flow, the contraction of that organ muſt be renewed at greater 
intervals, and with more regularity, than when we are awake, and 
the circulation i 18 quickened or diſturbed oY ſome, or all, of the a 
bove- mentioned cauſes, 


Bur, if no farther circumſtance, nn to retard che motion 


of the heart, were found in fleep, the pulſe ſhould be equally flow 
and full in a waking perſon lying at reſt in a horizontal poſture, 
and whoſe mind is compoſed, as in the ſame perſon in time of fleep; 
which, however, does not ſeem to be entirely the caſe: for though 
the difference may be ſmall, and there may be many cauſes which 
may render it difficult, by obſervation, to determine that difference 
with any degree of certainty ; yet the remarkable ſlowneſs and ful. 
neſs of the pulſe in the deep ſleep accompanying an appoplexy, or 
| occaſioned by opium, makes it probable, that, even in the much 


gentler ſleep of people in health, the pulſe is Wader ſlower and 


fuller than it would be, merely From the compoſure of mind, ho- 
rizontal poſition of the body, and quieſcence of the muſcles of vo- 
luntary motion. Let us therefore ſee whether the ſlowneſs and ful- 


neſs of the motion of the heart in time of ſleep may not be, in part, 


owing to ſome diminution of the ſenſibility of this organ. 


III. In time of ſleep, as the exerciſe of the ſeveral ſenſes is either 


ſuſpended or much impaired ; ſo the ſenſibility or feeling, with 
which the organs of the body are more or leſs endued, ſeems to be 


rendered leſs acute. Thus we feel ourſelves affected with a kind of 
frupor, when we are juſt falling aſleep, and are then inſenſible of leſ- 
ſer fimuli, The thin rheum, which, by irritating the wind-pipe, 
keeps us almoſt perpetually conghing when awake, gives us littleor 
no diſturbance in ſleep: any unuſual ſimulus in the inteſtines is alſo 
leſs perceived then; and hence it is, that a purgative taken at night 
is much longer before it operates than when it is ſwallowed in the 
morning. If the heart, therefore, like the other organs of the body, 
becomes leſs ſenſible or irritable 1 in time of ſleep, it will not be ſo 

quickly 
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quickly excited into contraction as uſual by the venous blood ruſh- 
ing into its cavities; and hence its contractions will not only be 
more ſlowly repeated, but the pulſe will be full, becauſe the ventri- 
cles do not contract, till they are much diſtended with blood. This 


will ſtill more clearly appear, if we conſider how very ſlow and full 
the pulſe 1 is in an appoplexy, where the ſenſibility of all the parts 


and their aptitude for motion are much more impaired than in 


common fleep: and how opium, which occaſions fleep, and leſſens 


the ſenſe of feeling every where through the body, when given in 
a large doſe, renders the pulſe uncommonly flow and full. 


Do Es not the ſlower digeſtion of the aliment in time of ſleep pro- 
ceed, partly, from the periſtaltic motion of the ſtomach and in- 
teſtines being then repeated after longer intervals? In dogs who have 
ſwallowed a large doſe of opium, this motion is much leſſened or 


totally ſuſpended, the food laſt received into the ſtomach remains 
indigeſted, the bowels are more than uſually empty, and the lacteal 
veſſels are inviſible *. In ſleep, therefore, not only the heart but 


the ſtomach and inteſtines alſo, become leſs ſenſible of the ftimul; 
uſually affecting them, and III Toon their Feenoections 

more ſlowly. 

D GoRTER, Aiffering from Bede e and others, thinks, tie 

the pulſe mult be, not fuller, but ſofter in time of fleep; becauſe the 

circulation of the blood is allowed then to proceed more flowly 


than when we are awake f. But, from what has been faid, it ap- 


pears, that the fulneſs of the pulſe in ſleep is not owing to the 
quicker circulation of the blood, but to a leſs degree of ſenſibility 
in the heart, whereby its ventricles are not excited into contraction, 
till they have been more fully dilated than uſual by the returning 


blood. It is, however, to be obſerved, that the fulneſs of the pulſe. 
in ſleep may be owing partly to the fluids paſſing with greater 


difficulty through the very ſmall lateral arteries, and the ſecretory 


tubes of the glands 4. For we know that the fulneſs or ſoftneſs of 


the 
* Kaau Impet, faciens Hippocrat, dium, No. 434. $35 


De Gorter, Exercitat, de ſomno et vigilia $ 40. 
uy Boerhaave Inſtitut, med. { 597. 
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the pulſe does not depend, ſolely, upon the quantity of blood thrown 
out by the left ventricle of the heart, but alſo upon the more or leſs 
difficult paſſage of this fluid through the extreme arteries ; fince, 


in proportion as theſe are obſtructed or open, a greater or leſs reſiſt- 
ance will be oppoſed to the blood projected by the heart. 


AFTER what has been ſaid of the {lowneſs of the motion of the 


heart in ſleep, it will be eaſy to ſhew why reſpiration ſhould be per- 
formed then at greater intervals. 


THE cauſe exciting the alternate contraction of the inſpiratory | 


muſcles, is an uneaſy ſenſation in the lungs, occaſioned by the blood 


puſhed into their veſſels by the right ventricle of the ene If 


then leſs blood is ſent, in a given time, into the lungs in ſleep, than 
when we are awake, the neceſſity of new ſupplies of freſh air will 
be leſſened, and conſequently inſpiration will te: periormed at great 


er intervals. 
FURTHER, as in time of lep che ſenſibility of che partly like 


that of the heart and inteſtines, muſt be ſomewhat impaired, reſpi- 


ration muſt alſo, on this account, be performed more ſlowly ; for 


| the inſpiratory muſcles will not be excited into action till a greater 
degree of irritation than uſual be occaſioned by the blood accumu- 


lated in the pulmonary veſſels. And to this it is owing, that re- 


ſpiration is not only {lower but ſomewhat deeper in time of ſleep, : 
than in a waking perſon at reſt in a horizontal poſition, 


IN comatous and appoplectic caſes, where all the feelings of the 
body are much more impaired than in ordinary ſleep, reſpiration is 
not only much ſlower and deeper than uſual, but, ſometimes, after 
expiration 1s finiſhed, a pauſe of 15, 20, 30, or more ſeconds will 


intervene before a new inſpiration is begun. Much the ſame 


thing happens to animals who have ſwallowed too n a e 
of opium T. 


Now, if it be reaſonable to aſcribe the flow, deep, and interrupted 


breathing, in ſuch caſes, to the inſenſibility which attends thoſe diſ- 
eaſes of the head, and which opium never fails to produce, when 


talen 
* See ſet. viii. above. + See above pag. 104. 
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taken too liberally; are we not hence led to conclude, that the leſs 
remarkable change of breathing which happens in ſleep, is owing, 
partly, to the ſenſe of feeling in the lungs being then ſomewhat di- 
miniſhed, though in a much leſs degree than in thoſe morbid caſes? 

TRE whole amounts to this: In ordinary fleep the ſenſibility of 
the heart and lungs fuffer ſo ſmall a diminution, that their motions 
will be very little more affected by it, than they would be from the 


horizontal poſition and reſt of the body, and compoſure of mind 
attending it. In the deeper ſleep which ſuceeeds great fatigue, the 


motions of the heart and lungs will be more obſervably altered. 


And, in the moſt profound ſleep, occaſioned by opium or a morbut 
ſtate of the brain, where a general inſenſibility prevails over the 


whole body, the pulſe will become more remarkably ſlow and full, 
and reſpiration ſlower and deeper. 


SECT, XV. 


Of the motions obſerved i in the nuſeles of animals after death, or their 


ſeparation from the a0ays. — 


) tractions for ſome time after they are taken out of the body; 
and as this is a circumſtance which may be offered as a ſtrong ob- 


jection to che account which we have given of the vital motions “, 


we 


o Conſtat vero piſcium plurimos, nec non inſecta, et alia quzdam animalcula, motus ſui aut 
vitæ admodum eſſe tenacia, adeo ut in partes quoque diſſecta ſe aliquamdiu adhuc motitent, 


imprimis, ſi adhibito ſtimulo inſuper laceſſantur. Quo ipſo, luce meridiana clarius apparet 
motus iſtos ſine ſenſu edi: quis enim animam ſentientem dividi aut ſectione multiplicari poſſe 
exiltimet ? Peyeri Parerg, anatom. vii. p. 200. 
*© Sed manifeſto falſum eſt, motus omnes ab anima oriri, et abſque ea materiem fire | immo- 
« bilem ſegnemque maſſam. Nam vis contractilis ad ſtimulum quemcunque, ad quam motus 
cordis, inteſtinorum, et foret omnis motus in homine, pertinet, ne requirit quidem animæ 
preſentiam, ſupereſt in cadavere, ſuſcitatur mechanicis cauſis, calore, flatu; neque deſerit fi- 


Won am, quamdiu nondum refrigerata riguit, etſi dudum animam abegerit deſtructio cerebri 
t cordi: que. etſi, ex ipſo corpore revulſus muſculus, ab omni imaginabili animæ ſede ſepara» 


tus it ;” Haller, Prim, lin, phyſiolog. No 562. 


' INCE the heart i in many animals continue their alternate con- 
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we ſhall here inquire into the nature and cauſe of thoſe motions 
which are ſo frequently ſeen in the muſcles of animals after death, 
or their ſeparation from the body; and I flatter myſelf much, or it 
will appear, that inſtead of theſe being inconſiſtent with our theory, 


| they will ſerve rather to illuſtrate and confirm it. 


SrvERAL authors (fome of them indeed of great. character) have 


aſcribed the motions of the heart after death, or its ſeparation from 
the body, to ſome peculiar property, not found in the other muſcles, 


wherewith they ſuppoſe it to be endued *: but with what reaſon, 


will SORE from the following e and obſervations, 


1. Ax e. which 1 diſſected, ined che muſcles of its ks with 
great force for above half an hour after the removal of its. heart 


and the other v/cera ; and, though I had not leiſure to obſerve them, 


doubt not but theſe motions continued much longer; for Dr Har- 
vey obſerves, that not only the heart, but the fleſh of cels continues 
to move after being cut in pieces. | 


=, I hav often fires as turning from its back to its belly, 


and leaping about for an hour after the heart and other viſcera were 


cut out; and when its muſcles were at reſt, they have been brought 
into convulſive contractions, by pricking them with a pin or a pen- 
knife: nay, the limbs of a frog generally move for ſome time after 
they are ſeparated from 1 Its body. 


5 A tremulous motion has been obſerved in the muſcles upon 
the flernum for a quarter of an hour after it was cut out of the bo- 
dy; ; and, when 1 it had ceaſed, it was renewed by pricking the fibres 
of thoſe muſcles with the point of a knife . The like tremulous 
motions continued for an hour 1 in the muſcle of an ox ſeparated 

from 

* Galen imagined that motion was as natural to the heart as reſt to e muſcles: 
and in his Adminiſtratio anatom. lib. vii. cap. 8. he concludes, that from the heart's conti- 


nuing to move after it is taken out of the thorax, its motions do not depend: upon the nerves. 


or any influence proceeding from them. See alſo Van Swieten Comment. in Aphor. Boer- 


| haave, vol. 1,p, 2. & 3. And I. G. H. Comment. in Boer. * med. vol. 5. p. 101. 104, 
+ Schwencke Hæmatolog. p. 28. 
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from its body immediately after it was killed, and, upon their cea- 


ſing, they were recalled, by pricking its fibres with a _ inſtru- 
ment “*. | 


4. In a young pigeon, which I killed by ſeparating its head from 
the vetebre of the neck, the divided muſcles of the left fide of the tho- 
rax (upon which ſome of the blood thrown out of the heart had 
been ſpilt) were agitated with alternate contractions for about ten 
minutes. Theſe contractions were very quickly repeated at firſt, 


but, like thoſe of the heart, became much flower before they ſtop. 2 


altogether. 


WERE not the alternate nen of theſe muſcles more re- 
markable, and of longer continuance, on account of the ſimulus 
of the blood which was ſpilt on them? This ſeems not improbable, 
ſince, as has been obſerved above , the motions of the vena cava 


continue longer than thoſe of the heart, becauſe it is longer ſup- 
plied with blood. Beſides, the alternate contractions which hap- 
pened to the muſcles of the thorax in other pigeons which I open- 
ed, and where no blood was {pilt, were leſs remarkable, and laſted 


but a {hart time, 


»- 


5. SWAMMERDAM informs us, that, in diſſecting animals alive, 
he obſerved contractions, not only in every muſcle ſeparated from 
the body, but alſo in every muſcular fibre. J. And the ſame kind 


of motion has been remarked in the muſcular fibres of men, which 


had been cut away in che extirpation of tumors. 


6. Tas wean motion of the inteſtines remains for a con- 
ſiderable time after they are taken out of the body. 


* HEN CE 1t appears, that all the muſcles of living animals, whe- 


ther they be of the voluntary or involuntary kind, are agitated with 


alternate contractions, after being ſeparated from their bodies; and, 
conſequently, that the vibrations performed by the hearts of ani- 


Aa | mals, 


* Schwencke Hæmatolog. p. 28. + Sect. vi. No. 3. 


? TraQtat, de reſpirat. cap. 7. p. 67. 


4 = < ana. 
= %- 


mals, after they are cut out of che thorax, beſpeak not any latent 
power peculiar to the fibres of that organ, or which they do not 


heart beats after ſuch ſeparation, it muſt therefore move alſo while 
tions of the heart in living animals muſt be owing to its being ad- 


tary muſcles. 


after beating about an hour, had become very languid, and almoſt 
ceaſed from motion, Mr Boyle renewed i its pulſations by breathing 
on that part of the glaſs where it lay b. 


they were increaſed or renewed by hear, or pricking the” with a 
Pin. 


heart, even in thoſe animals whoſe blood is cold, too ren: heat 
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ſhare in common with thoſe of every other muſcle. 

8 IF the voluntary muſcles, which in a healthful ſtate remain at 
reſt when the will interpoſes not to the contrary, are alternately 
contracted and relaxed, as well as the heart, when they are ſepa- 
rated from the body ; it cannot be concluded, that, becauſe the 


in the body : on the contrary, it follows, that the alternate mo- 


ed upon by ſome particular cauſe which does not affect the volun- 


7. THE heart of an eel, which I cut out of its body, and divi- 
ded into two parts, continued its vibrations above twenty minutes, 


8. Wurd the heart of an eel incloſed in an exhauſted receiver, 


9. 1 bak obſerved the hearts of frogs beat 12, 15, 18, or 30 
minutes and more, after being ſeparated from their bodies; and 
when their motions began to languiſh, or were juſt about to ceaſe, 


"20; Tun hearts of frogs, which, n firſt ſeparated from their 
bodies, beat about ſixty times in a minute, performed from betwixt 
90 and 100 pulſations in the ſame time when expoſed a little to 
the heat of the fire; but, after being removed from it, their vibra- 
tions became gradually ſlower, till they were no quicker than at 
firſt, While warmth thus increaſes and renews the motion of the 


f e deſtroys 
* Philoſophical tranſact. abridged, vol, 2. p. 222. 
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deſtroys it both in hot and cold animals, by producing ſuch a 
change in the nerves, muſcular fibres, and their fluids, as renders 


them unfit for motion. Hence the heart of a pigeon or frog im- 
mediately loſes its motion when immerſed in boiling water. 


11. TRE hearts of vipers continue their alternate motions for ſe- 
veral hours after cher are ſeparated from their bodies F. 


12. THE heart, of a viper, which beat only : 25 times in a mi- 
nute, when Dr Langriſh firſt took it from its body, was, by the 
warmth of his hand, ſoon made to perform 48 vibrations in that 


time; and, being afterwards put in water a degree or two warmer 


than humen blood, it e its pulſations 87 times in a minute f. 


FF Uron ſtretching che neck of a cock ſo as to o ſeparate. the head 
from the vertebræ of the neck, ſeveral violent convulſions enſued, 
and in leſs than five minutes he ſeemed to be dead. At this time 
laying the thorax open, I obſerved the heart performing its alter- 
nate motions, but more faintly than that of a frog or eel when ſe- 


parated from the body. Three minutes after, when the motion of 


the heart was become ſtill weaker, I cut it out of the body, and 


found that its veſſels and cavities had been filled with blood ; which 
was no ſooner evacuated, than the tremulous motions ceaſed ; nor 
could they be recalled by breathing upon it, or pricking 1 it in ſe- 


veral places with a pin ; but, by touching it two or three times with 


a red-hot iron, a vibrating contraQion was obſerved, which ſcarce- 


ly loſted a ſecond. 


14. THF heart of a chick taken out of the ſhell, beat an hour 


after its head and breaſt-bone were clipped off with a pair of ſciſſars, 


and the auricle retained its motion ſome time after the heart. 'The 


motion of the other parts ſeemed only to ſurvive the loſs of the 
head for a few moments. The motion of the heart, when about 
ET | 7 to 


8 Boyle s Cſefulneſs of experimental philoſophy, part 2. p. 16. 
Cronean Lectures on muſcular motion, No 150. 
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to ceaſe, was frequently renewed by pricking it with a pin. In an- 


other chick, the heart was kept beating, by the influence of warmth, 
above two hours after the head was cut off ®. 


15. I laid open the thorax of a young pigeon, four minutes after 


ſeparating its head from the vertebræ of the neck, and found the 


heart, with its right auricle, which was diſtended with blood, with- 


out any motion. I let a few drops of warm /aliva fall from my 


mouth on the heart ; upon which its right auricle began to move, 


and continued repeating its alternate contractions with remarkable 


vigour and quickneſs for three minutes, when they became gradual- 


ly both weaker and flower. At eleven minutes from the begin- 

ning of the experiment, the motions of the auricle were ſtill flower, 
but were quickened ſomewhat by pricking it with a pin. After 
_ Eighteen minutes, the contractions of the auricle were more feeble, 


and not repeated till after 7, 8, or 9 ſtrokes of my pulſe ; whereas, 


at firſt, they ſucceeded each other more quickly than the vibrations 
of my heart. Before the twentieth minute was expired, the motions 


of the auricle ceaſed entirely ; but were ſo far renewed afterwards, 
by falling the thorax with water of the ſame warmth with the hu- 


man blood, as to laſt about two minutes. During all this time, 


no motion was obſerved in the body of the heart; nor were its fi- 
bres excited into contraction by pricking them with a pin, ſeven 


minutes after the thorax was * 


16. I opend the thorax of another pigeon, three minutes after ! 
had pulled off its head, and made a ligature about its neck: the 
right auricle, with part of the vena cava inferior adjoining to it {till 
continued to beat, but the ventricles were at reſt: ſome time after, 


When the motions of this auricle were about to ceaſe, they were re- 


newed with their former vigour by drawing aſunder the ſides of 
the divided thorax, and conſequently ſtretching the great veſſels lead- 
ing to the heart. When the motions of the auricle were become 
languid and flow, the vena cava ferior made ſeveral contractions 
before 
* Boyle's Uicfalnef & 1 abtloboby, part 2. p. 15. & 16. 
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before the auricle contracted once; and it continued to palpitate for 
| ſome time after the auricle had ceaſed from motion altogether. 


17. IM MEDIATELY after ſeparating from the wertebre of the neck 
the head of a pigeon ſomewhat younger than either of the two for- 
mer, I laid open the thorax, and found the heart beating pretty 
ſtrongly, and at every Hole throwing out the blood with a conſide- 
Table force by a wound which I had accidentally made in it. When 
after a few contractions, its motion had become more feeble and 
irregular, it was made to recover its vigour and propel the blood 
' through the wound as before, by drawing the divided thorax a lit- 
tle aſunder. Some time after this, when the heart was become more 
languid, its contractions were renewed with double force as often 
as I raiſed the point of it with my finger. About fix or ſeven mi- 
nutes after opening the thorax, the motions of the heart could be. 
perceived only in its right auricle and apex, but were moſt remark- 
able in the former, In three minutes more, when no motion could 
be ſeen in the ventricles, this auricle {till continued to vibrate, and 
its motions were ſenſibly quickened by raiſing the point of the heart, 
and conſequently {tretching the great veſſels adjoining to its baſe. 
At this time a few weak palpitations were excited 1 in the heart by 
dividing it with a ſharp knife, 


18. Sou ſtudents having hanged a cat till the was dead, open- 
ed the thorax, and obſerved only a tremulous motion in the heart, 

which ſoon ceaſed, but was renewed by pricking it with a ſharp 
inſtrument; after this, by ſqueezing the cardiac nerves downwards, 
or otherwiſe irritating them, the heart was made to perform two 
or three pulſations; which it continued to do for a conſiderable 
time, whenever the cardiac nerves were thus ſtimulated. 


19, THE heart of a cat, which had been Jead four hours, was 
excited into alternate contractions, by blowing warm air into its 
cavities through a tube fixed in the receptaculum chyli &. 


- = 


20, 


* Wepſer, Hiſtor, cicut, aquat. p. 89. 
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20. THE motion of the heart was renewed, in the ſame manner, 
by Brunnerus, in a dog which had been a good while dead “. 


21, EvEN in man, the heart retains a power of motion for ſome 


little time after its ſeparation from the body; as appears from the 
well known account which Lord Bacon gives of the heart of a male- 


factor, which having been cut out of his body, and thrown into 


the fire, leapt up ſeveral times to a conſiderable height f. 


22, IT 1s obſervable, that, after the convulſions which animals 


ſuffer at the time of death have ceaſed, their muſcles remain at reſt, 
unleſs they are ſtretched, cut, expoſed to the air, or otherwiſe ſti- 


mulated. 


Fon the above experiments it appears, 


_ « THAT the ſeparated hearts of ſome animals vibrate more 


ſtrongly, and for a much longer time, than thoſe of others. Ne 9. 


11. 13. 
6 THAT animals of the bie kind, which have either no 


- lungs or imperfect ones, which bear the air-pump long, and whoſe 


blood is cold, as well as languid ; in its motion, ſhew ſigns of life, 


not only in their hearts, but alſo in their other members, longer af- 


ter they are ſeparated . their bodies, than animals which have 


more perfect lungs, hotter blood, and a quicker e Ne. . 2. 
4. 14. 


Tuosk animals whoſe parts oveierve motion and appearances of 


| life longeſt after being ſeparated from their bodies, ſeem to have 
both their fluids and ſolids ſomewhat different from thoſe of other 
animals: their blood is not only colder, but perhaps more viſcid and 


leſs volatile; and their fibres are ſo conſtituted, that conſtant ſup- 
plies of this fluid from the heart are not neceſſary to keep them in 
due order for motion ; while their nerves, after their communication 
with the brain has been cut off, preſerve their powers much longer 
than in man and the more perfect animals: thus frogs, eels, vipers, 

= 2 3 and 
* Experiment, circa pancreas, p. 21. 
+ Hiſtory of life and death, ſect. ix. No. 31. 
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and tortoiſes live and move ſeveral hours without their heart; and 


the various parts of their bodies continue to move long after all 
communication between them and the brain is cut off. 


» THAT, ceteris paribus, the heart preſerves its motions longer in 


young animals, after 1ts communication with the brain is intercept- 
ed, than in older ones. N? 13. 15. 16. compared with 14. 17. 

+ THAT, c#teris paribus, the hearts of thoſe animals which con- 
tinue to beat longeſt after being ſeparated from their bodies, per- 


form their vibrations at the greateſt intervals. Ne 9. 10. compared 


with 11. 12. The reaſon of this is eaſily underſtood ; fince, as has 
been juſt obſerved, in thoſe animals whoſe hearts beat longeſt after 


ſeparation from their bodies, the blood is coldeſt and its circulation 
moſt languid. 


THAT the motions of the heart, after death or ſeparation from 


the body, are generally more conſpicuous, and laſt longer, than thoſe 
of the other muſcles. Ne 14. 


:; THAT the right auricle continues to move after the heart appears 
motionleſs, Ne 14.—17. 


" THAT the Vena cava and ſinus venoſus dexter preſerve their mo- 
tions ſtill longer than the right auricle. Ne 16. 


+ THAT the motions of the heart and other muſcles, when ſepa- 


rated from the body, are not only at all times increaſed, but even 
renewed, when they are juſt at an end, by heat, wounds, ſtretching 


their fibres, or any thing elſe that can "ney irritate them. Ne 2, 
3. 4. 8. 9. 10. 12,17, 


Tu AT, after the heart has entirely, and for a conſiderable time, 
ceaſed to move in animals, it may be excited into action by ſtretch- 


ing or ſtimulating its fibres or nerves, No 18. 19. 20. 
* THAT as in living animals the voluntary muſcles are not con- 


vulſed, except when ſome fimulus is applied to them; ſo in animals 


newly dead, no convulſive contractions happen, provided the ſkin be 
not ſo cut as to lay them bare, a and Expoſe their fibres to ſome kind 


of irritation. No $2; 


» WHENCE it mene that che vibrating contractions of the mu- 


ſcles of animals after death, or their ſeparation from the body, can- 


not be owing to any innate power, whereby, independent of all ex- 
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ternal cauſes, they move themſelves alternately, but muſt be aſcribed 


to the action of a fimulus of one kind or other upon their fibres, 


WIEN the heart is taken out of the body in animals newly dead, 
the cutting alone muſt be a conſiderable ſtimulus; and therefore muſt 


not only excite or increaſe its motions, but alſo make them continue 


long. When the thorax and pericardium are only laid open, the vi- 


brations of the heart will be increaſed and continued by diſſecting 


and ſtretching thoſe parts with which it is nearly connected, (Ne 16, 
17.), and even by the external air acting as a ſtimulus upon its ſenſible 


Nerves; for the particles of this fluid are never at reſt, but agitated 


with inceſſant vibrations. "his undulatory motion of the air is fo 


5 conſiderable, as to be obſerved by the aſſiſtance of good teleſcopes; 


and it is further diſcovered by the conſtant whirl of duſt and other 


light ſubſtances, in the ſtilleſt room, when the ſum-beams enter by 
a ſmall aperture. 


Tuk motions of the heart, therefore, in animals newly dead, or 


after 1t 1s ſeparated from the body, are owing to the ſfimulus of the 


blood remaining in its cavities, to the contact of the external air, or 
to the irritation which is communicated to it by ſtretching or cut- 


ting its own fibres, or thoſe of ſuch parts as een to be imme 


diately connected with it. RY 
Ix a /yncope, and in animals newly dead, the znireſiines continue 


cheir periſtaltic motion after the heart has ceaſed to vibrate, which 
cannot be aſcribed to their being more fitted for motion, ſince the 
heart, when ſeparated from the body, or otherwiſe irritated, moves 


with more force than they; but is owing to their being acted upon 
by their uſual fimuli, even after the heart is deprived of that regular 
and alternate ſupply of venous blood which was wont to keep up 


its motion: as therefore the bile, air, and aliment, remain in the in- 


teſtines equally after death as before it, they will continue to excite | 


the fibres of the various portions of this canal into alternate con- 


tractions, till at length they become inſenſible and rigid with cold. 
Mx BoYLE obſerves, that the heart of an eel being placed in 3 
ſmall receiver, became turgid when he exhauſted the air, and beat 


as ſenſibly and more quickly than it had done before ꝰ; the er 
0 


—— Philoſoph, tranſa&, abridged, vol, 2. p. 222. 
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of which appearance is evident from what has been ſaid: ſince the 
ſtretching of the fibres of the heart thus ſwelled, muſt have had the 


ſame effect in quickening its vibrations as any other ſimulus. 


DR HARVEY obſerved, that in time of incubation, the heart of 
the chick, whoſe motion languiſhed, and at length ceaſed in the 
cold air, quickly recovered its vigour by heat, and contracted with 
greater force and frequency as often as it was touched with the 
point of a needle or any thing elſe that could irritate * ; from which 
it follows that the ſame cauſes excite the motion of the heart in 


living animals and in thoſe newly dead, in the body and out of it. 


THE concluſion to be drawn from what has been ſaid is, that 


there remains in the muſcles of animals and their nerves, for 
ſome time after death, or their ſeparation from the body, the im- 


mediate cauſe of motion, which may be excited into action, as in 


living animals, by any ſtimulus or irritation, How or by what 
means this happens, ſhall be the ſubje& of our next inquiry. 


So uE have aſcribed the motion of the heart out of the body, 
and conſequently of other muſcles ſeparated from it, to the ſpirits 
remaining in their nerves, which, by the capillary attraction of 
theſe tubes, or the cold contracting them, continue for ſome time 
to go into the muſcular fibres. But from ſuch an equable flow of 


the ſpirits, it will be difficult to account for the regular alternate 


contractions and relaxations of thoſe muſcles, or for their being 


excited and renewed by ſtimuli of very different kinds. 


OTHERS have deduced the vibrations of the heart, when out of 


the body, from the elaſtic power of its fibres t, or of the ſpi- 


rits lodged in them F3 ; which are excited into ofcillations by any 


impulſe or irritation, and which, obſerving the ſame laws with o- 


ther elaſtic wan 850 pak in pr tremulous motions for ſome 
time. | | 


De generat. animal. exercitat: 17. [4-4 | 
} Hoffman, Syſtem. med. tom. 1. lib, 1. ſe&; 1. cap. 3. No. * 


＋ Lanciſi de corde, prop. 58.3 Lieutaud EJamong. phyhiolog. p. 71. 72. ; Senac Traits du 
"eur, vol. i. p. 434. and 452. 
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Bur if the motions of the heart, or other ſeparated muſcles of 
animals, were owing to ſuch a cauſe, how could their vibrations 
be excited by bringing a red hot iron near them, after the impulſe 
and tearing of a pin or the point of a knife had ceaſed to have any 

effect? (No 13.) Will warm water heighten and increaſe the elaſtic 
powers of any body ? Does it not rather weaken and relax animal 
fibres? And how can acrid liquors, which communicate no impulſe 
at all, excite vibrations in an elaſtic machine? 
FURTHER, as the times of the vibrations of a . pendulum | in a cy- 
cloid would be exactly equal, however unequal the arches which 
the body deſcribes may be, were it not for the ſmall inequality that 
the reſiſtance of the air occaſions; ſo the vibrations of a pendulum 
in a ſmall arch of a circle, which coincides with the cycloid, and 
the oſcillations of elaſtic bodies, would follow one another at equal 
intervals of time, were it not for the air, which, as it reſiſts a great 
vibration of a pendulum or elaſtic body more than a ſmall one, muſt 
: conſequently retard it more; whence, ſtrictly ſpeaking, the firſt 
and greater vibrations of ſuch bodies muſt follow each other more 
Tfowly than the laſt and ſmaller ones. But as this difference is 
too inconſiderable, eſpecially in ſmall vibrations, to be perceived 
by us; ſo, in a phyſical ſenſe, we may be allowed to ſay, that the 
vibrations excited in elaſtic bodies by any external cauſe, though 
they be always decreaſing in greatneſs and force, are yet perform- 
ed from firſt to laſt at equal intervals of time. Let us now ſee 
| how far the ſeparated hearts of animals obſerve the ſame law, in 
their motions. 


EN Taz hearts of frogs, when their thorax is firſt laid open, 
| generally beat about ſixty times in a minute; but after they are {c- 
parated from the body, and have been in motion for ſome time, 
their vibrations begin to grow ſenſibly ſlower, ſo as only to be | 
renewed after an interval of 2 or 3 ſeconds; and, a little before 
their motion ceaſes altogether, I have counted 7, 10, 14, 15, 16, T7 
more beats of my pulſe c between their pulſations, each ſucceeding 


pulſation following the former not till after a longer pauſe, which 


The motion of my pulſe was at the rate of 75 in a minute. 
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at laſt ended 1n a final ſtop. In the ſeparated heart of a frog (into 
whoſe ſtomach I had forced, about an hour and a half beforc 
opening it, a ſmall quantity of opium diſſolved in water) I ob- 
ſerved the intervals between the fix laſt pulſations to increaſe near- 
ly in the following proportion, 11, 13, 16, 19, 23, 30; which 
numbers denote how many beats of my pulſe intervened betwixt 
each of theſe vibrations. From which it appears, that, before the 
laſt pulſation of this 3 s heart, there was a pauſe of 24 ſe- 
conds. 

WHAT is here ſaid of the motions of thi fparnted hearts of frogs 
becoming ſlower as they grow weaker, is alſo true of the hearts of 
cels; and holds not only in the pulſations of the right auricle of 

the heart of a pigeon, which remained in the body after death, 
(No 15. ), but in the contractions alſo of the muſcles of 1 its thorax 
after diſſection, No 4. | 
 Sixecx, then, the motions of the n of nn afher . 
or after they are ſeparated from their bodies, decreaſe gradually 
in quickneſs, as well as in ſtrength, and become, at laſt, ſo ſlow, 
that before they ceaſe altogether, the heart repoſes itſelf, as it were, 
for ſome time, and, after appearing to be dead, performs yet ano- 
ther contraction ſlowly, and with much ſeeming difficulty; it fol- 
lows, that thoſe motions are regulated by laws different from thoſe 
of elaſtic bodies. | 
Wr may alſo ſee, from what has been ſaid, with how little rea- 
ſon the motion of the heart, after its ſeparation from the body, hag 
been aſcribed to the alternate action of its diſtending fluids and 
contracting ſolids ; and compared to the follis luſorius, which being 
let fall from a height, does not lie ſtill upon the ground, but is 
immediately thrown off from it, and continues to riſe and fall al- 
ternately for ſome time . - gn hone 

IT appears, from the experiments ende recited, compared with 
Ns 8. 9. 10. and 11. of Sect. I. and with what has been advanced 
Sect. X. p. 128.— 130. and 135.137. that the motions of the heart 
and other muſcles after death, and when ſeparated from the body, 

* — are 


* Santorini de ſtructura et motu fibrz, ſect. 73. 
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are owing to a flimulus ; that where no flimulas is applied, they ei- 


ther happen not at all, or ſoon ceaſe ; that, when failing, they are 


excited a-new by any irritation ; and that, in the laws which they 
obſerve, and the appearances which they exhibit, they agree exaR- 
ly with the motions which /tzmwl: excite in the muſcles of living 
animals, But we have fully ſhewn, in Sea. X. that the con- 
tractions of the muſcles of living animals, ariſing from any 
thing that tears, ftretches, or otherwiſe irritates their fibres, are 
not owing merely to the peculiar ſtructure and arrangement of 
their parts as mechanical organs, or even to the ſole efficacy of 
any material powers, but to their being endued with feeling, and 
animated by a ſentient principle. Whence it follows, that the mo- 
tions of the heart and other muſcles, after death, or their ſepara- 


tion from the body, muſt proceed from their ſenſibility. As long 
as this ſentient power remains, or is but little impaired, they are 


impatient of any irritation, and are, therefore, alternately contract- 
ed and relaxed; but when it becomes conſiderably weaker, ſtrong- 
er ſiimuli are required to rouſe them into aQzon,. and even then 


their motion is more languid. 


HARVE Y, who formed his judgment of chinks:: not as imagina- 
tion might ſuggeſt, but from repeated experiments and obſerva- 
tion, aſcribes the various and irregutar motions of the heart of the 
chick, when irritated by different flimul, to its being endued with 
ſenſe *; and cherefore compares it to an animal which hves, moves, 


and feels. 


Tux motions of che heart: from Ping greatly reſemble the al- | 
ternate contractions of the panniculus carnofus of brutes, when their 
{kin is tickled or ſtung by inſets : and as this muſcle cannot pro- 
perly be confidered as a mere mechanical organ, but as ſomething 


animated, which endeavours to throw off whatever affects the ſur- 


face of the body with any diſagreeable ſenfation; ſo the motions 
of the ſeparated hearts of animals are not to be aſcribed to any 
property they can be poſſeſſed of as mere material organs, but to 


their being till endued with ſome AN of life and 1 which 


makes 


De generat, animal, exercitat, 17. 
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makes them ſhew an impatience of whatever hurts them, and en- 


deavour, by their alternate contractions, to throw it off. 


24. AT eleven o'clock in the forenoon, I injeted a ſolution of 
opium in water into the ſtomach. and inteſtines of a frog, by the 
mouth and anus. In leſs than a quarter of an hour, it had loſt a 
good deal of its vivacity and power of motion, and, when touched 
or pricked, it dragged its limbs as though their muſcles had been 


in ſome degree paralytic. In little more than half an hour, it 


ſeemed to have loſt all power of motion. At two in the afternoon 
when I opened it, I found the auricle of the heart, with the large 


| veſſels attached to it, diſtended with blood; but there was no mo- 


tion either in the heart or its auricle : nay, fo very inſenfible were 


theſe parts become of any fiimulzr or irritation, that neither tepid 


water, nor pricking or tearing their fibres, had any influence in ex- 
citing them into motion. Hot water, indeed, being poured into 


the thorax and abdomen, made the heart and inteſtines ſuddenly. 


ſhrink and contract, in the ſame manner as the fleſh of any dead 
animal does when thrown into boiling water ; but produced no al- 
ternate contractions like thoſe which follow the action of fimuli 
upon the muſcles of living animals, or of ſuch as are newly dead. 


| Afterwards, I cut off the head of this frog, and with the point of 


a probe preſſed and broke down the fpinal marrow into a pulp; 


but did not obſerve the leaſt motion or convulſion in any Part of 
the body. 


* 


— 


25. Ar half an hour paſt one in the afternoon, I injected a ſo- | 


lution of opium, as above, into another frog, and opened it an hour 
after. The auricle and great veſfels leading to the heart were 
more than uſually filled with blood, but not fo much as in the laſt 
experiment, The heart ſtill continued its motions, but much more 


llowly than in a ſound ſtate : its pulfations followed each other 


after an interval of about 34 ſeconds : the diſtended auricle always 
contraQted firſt, and, after it, the ventricle. No convulſions hap- 


pene.. in any part of the body from irritating the ſpinal marrow, 


nor 
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nor were any of the muſcles of the limbs or trunk brought into 
contraction by pricking or _—_— their fibres. 


26. J forced down into the ſtomach of another. frog a ſmaller 
quantity of a ſolution of opium; and, upon opening its thorax an 
hour and three quarters after, I found its heart beating regularly, 
{il but as ſlowly as in the laſt experiment: when I cut it out of the 
I body, and laid it on a plate, it renewed it pulſations faſter, viz, 

1 once in two ſeconds; but, after five or fix minutes, 1 became 
ix 15 as flow as at firſt, 41 41 
” « SINCE, from theſe experiments, it appears that opium, internal- 
| oy ly applied, ſoon renders the motion of the heart in frogs three or 
1 four times ſlower than it naturally is, and, at length, puts an end 
[ 8 do it intirely, ſo that the cauſes which uſe to renew it, prove quite 
© ineffectual for that purpoſe; and ſince opium received into the ſto- 
"|| „„ machs of animals is well known to deſtroy the ſenſe of feeling, 
either in the whole, or in part, as its doſe is greater or leſs; is it 
not probable, that opium ſtops or retards the motions of the heart, 
only as it renders it wholely, or in a great degree, inſenſible of the 
ſimulus of the returning venous blood; and that the contractions 
i of the heart, both in the body and after it is ſeparated from it, are 
1 owing to the ſentient power of its nerves and fibres, by which it is 
=_ made capable of being properly affected by various ſtimuli? 
1 | As the heart continued to beat after the muſcles of the trunk 
| and limbs were no longer affected by any irritation ; it follows, ei- 
ther that its nerves and fibres are endued with a higher degree of 
ſenſibility than thoſe of the other mulcles, or, at leaſt, that their 
ſenſibility is not fo ſoon deſtroyed by the laudanum. 

DR Kaau has obſerved, that the convullive motions ak. were 
excited by irritating or breaking down the brain of a dog to whom 

he had given fix grains of opium, were much leſs remarkable than 

thoſe be had obſerved in other dogs who had got nothing to lull 

their ſenſes o; and experiment 25. above, ſhews, that no convullive 
contractions are produced, either by ATA the muſcles = 

| ſelves, 
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ſelves, or the ſpinal marrow of a frog, an hour after a ſolution of 
opium is injected into its ſtomach and inteſtines: from which this 
inference is obvious, viz. that convulſions excited in dying animals, 


or ſuch as are newly dead, by diſſecting the ſpinal marrow, preſſing 


it with a probe, or breaking down the brain, are ſolely owing to 
the ſenſibility of theſe parts to any irritation, and not to the ſpi- 
rits being mechanically propelled through the nerves into the mu- 


ſcles, either by the cut veſſels of the medulla or brain retracting 
themſelves ® ; or by the preſſing power of the OF or MOOS 


inſtrument applied to them. 
Ir has, for many years, been the 3 opinion, 1 opium 
produces its firſt and moſt remarkable effects on the body, not by 


mixing with the blood, but merely by its immediate action on the 
nervous papulle of the ſtomach, whence the brain and whole nervous 


ſyſtem are affected. In ſupport of this opinion, many arguments 


have been advanced, ſome of greater, others of leſſer weight : but 


the following experiments ſeem to put the truth of it beyond doubt. 


27. A frog continued moving its limbs, turning from its back to 
its belly, and leaping about for above an hour after I had cut out 


its heart; and was not quite dead after two hours and a half. 


28. FivE minutes after taking out che heart af another frog, I 
injected a ſolution of opium into its ſtomach and inteſtines. In leſs 


than half an hour it ſeemed to be dead, and neither pricking, tear- 


ing, nor cutting its muſcles cauſed any contraction in them, or any 


motion in the parts to which they belonged. A probe thruſt into 
the ſpinal marrow, after cutting off its head, made its ere e | 


contract feebly. 


SINCE, in this frog which was deprived. « of f | its heart. the parts 

of the opium could not poſſibly be mixed with the maſs of blood, or 
be conveyed along with it to the brain, their effects muſt neceſſarily 
be deduced from an direct action upon the nerves and fibres of 
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the organ to which they were 2 applied .. But to re- 
turn from this digreſſion. 


SINCE the ſenſibility of our fibres is owing to their being ani- 
mated by a living principle different from matter, and of powers 
ſuperior to it, (Se. X.), it may be objected, That if we aſcribe the 
motions of the muſcles after death, or their ſeparation from the 
body, to their being endued with ſenſe, we muſt not only ſuppoſe. 
the ſoul to continue preſent with the ang the after death, but alſo to 
be extended and diviſible, 1 £ 

Bur though theſe objections, as they are founded 3 in our igno- 
rance of the nature of the ſoul, and its union with the body, and 
of the manner of their mutual action upon each other, ought per- 
haps to have little regard paid them in a phyſical inquiry; yet, to 
clear our ſubject as much as I am able of all difficulties, we ſhall 
conſider them particularly. 928 5 . 

I think it is not only probable, but even demonſtrable. a the 
ſoul does not immediately leave the body upon a total ſtoppage of 
the motion of the heart, and, conſequently, of the circulation of 
the blood, i. e. upon what we uſually call p: aTH , but continues 
for ſome time preſent with it, and ready to actuate it. Thus, a 
variety of inſets, bats, hedge-hogs, and other animals, which 
continue in a death like ſtate in the cold winter-ſeaſon, are reſtored 
to life by the kindly warmth of the returning ſpring, which, as 
it ſtimulates the ſolids into contraction, as well as rarifies and agi- 
tates the fluids, gives the latent ſoul an opportunity of ſhewing it- 
ſelf by its effects: yet, in theſe animals, during the cold weather, 
there is no circulation of the blood; they are without feeling, may 
be torn and cut in pieces, without ſhewing any ſenſe of pain, and 
cannot he diſtinguiſhed from ſuch animals as are really dead, except 
in, this circumſtance, that, by the aſſiſtance of warmth, they mp 
at any time be brought to life. eee 25 
1 2 Is 
* Fora in account of the 1060 of opium, ſee Edinburgh Phyſical Eſſays, vol. 2. art. | 
20.; and Phyſiolog. Eſſays, edit. 3. p. 182. | 


+ By death is here meant the general death of the body as a ſyſtem, and got the particular 
death of the ſeveral parts, which does not bappen for ſome time after. Is 
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IN the northern countries, magpies and other ſmaller birds, after 
being frozen by the exceſſive cold, have been ſoon brought to life 
again by warmth „ ſeveral of the human kind have been re- 
covered by ſhaking their bodies, blowing into their lungs, or ex- 
poſing them to heat, after having been for hours, nay, ſometimes 
days, to all appearance, dead, without pulſe, breathing, or any de- 
gree of natural heat. Had not the ſoul been preſent with ſuch 
bodies, and ready to actuate them, is it to be imagined, that blow- 


ing air into the anus or lungs, that heat, friction, or any other ſfimuli, 
could, as it were, by ſome magic charm, have called it back from 


diſtant regions? Upon the whole, it appears certain, that after death, 


or an entire ſtop of all motion in the bodies of animals, the ſoul 


ſtill remains preſent with them, and can be again brought to exert 
its influence, by various kinds of ,imuli applied to their different 


parts. May not then the ſamè principle continue preſent with the 


ſeveral muſcles after they are ſeparated from the body, and be the 
cauſe of their motions when irritated? And is it not reaſonable to 


think, that the renewal of life in a frozen magpye, and of motion in 
the frozen heart of a ſalmon f, by expoſing them to the heat of a 


fire, was owing to the ſame cauſe, viz. to the living or ſentient 
principle, which being preſent with the body of the magpye, and 
the ſeparated heart of the ſalmon, was excited by the ſiimulus of 
heat to put chem in motion? But here it will be ſaid, that, not only 


contrary to the opinion of many philoſophers, we ſuppoſe the ſoul 


to be extended, but alſo, in oppoſition to them all, ſeem to make it 
diviſible; which is the ſecond objection mentioned above, and to 
which I now proceed to give an anſwer. 

5 As the ſchoolmen ſuppoſed the Deity to exiſt 1 in every ubi, but 
not in any place; ſo they imagined the ſoul of man not to occupy 
ſpace, but to exiſt 1 in an indivifible point. Vet, whoever conſiders 
dhe ſtructure and appearances of the animal frame, will ſoon be con- 
vinced that the ſoul is not confined to an BEEP AY point, but muſt | 
be preſent at one and the {ame time, if not in all the parts of the 
body where the nerves are found, yet, at leaſt, at 2 in . 6. 


c C | | 9 
® Flora Sbertez, praefat. p. 73. 


f Peyer, Parerg. anatom. 7. p. 200. 
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it muſt be, at leaſt, diffuſed along a great part of the brain and 
ſpinal marrow, Nay, while, in man, the brain is the principal ſcat 
of the ſoul, where it moſt eminently diſplays its powers, it feems to 
exiſt or act ſo equally through the whole bodies of inſects, and other 
animals of the loweſt claſs, that its power or influence ſcarce appears 
more diſcernible in one part than another: and hence it is, that, in 
ſuch creatures, the ſeveral parts of the body live longer after being 
ſeparated from each other, than they do in man and the other ani- 
mals more nearly reſembling him, where the ſoul ſeems chiefly to 
act on the different parts by means of their connection with the 
brain and ſpinal marrow ; or, at leaſt, where the cutting off ſuch 
connection, ſoon renders the parts unfit to be any more acted upon 
by it. Bo 5 ff.. 
IT was not, therefore, altogether without reaſon, that ſome of the 
greateſt philoſophers of the laſt and preſent age ſuppoſed the foul to 
de erte lll. & 
15 Bur if che ſoul, without extenſion, be preſent at one and the ſame 
time in different places of the brain; and if, in many animals, it 
can act along the ſpinal marrow for a great while after the head is 
cut off, why may not it alſo actuate parts ſeparated from the body, 
without being extended? On the other hand, if we allow the ſoul to 
occupy ſpace, I do not ſee why it may not continue to be preſent | 
with the parts of its body after they are ſeparated, as well as when 


they were united. And with reſpect to the diviſibility of the ſoul, I 


which is generally thought to follow from the ſuppoſition of its be- 
ing extended; why may it not be a ſubſtance ſo perfectly and eſſen- 
tially one, as that a diviſion or ſeparation of its parts would neceſ- 
ſarily infer a deſtruction of its eſſence? Further, if the ſoul can be 
_ preſent in all or in any conſiderable part of the body at one and 
the ſame time without being diſcerpible, its ſphere of exiſtence being 
* Gaſſendi, Dr 8 More, sie Iſaac Newton. Dr Sam. Clark. = Dr 
Gaſſendi argued for the ſoul's being extended in the following manner. If it be ſaid, that 
the ſoul reſides in a point of the brain, this is either phyſical or mathematical; if phyſical, 
the difficulty ſtill remains, becauſe this is extended, and conſiſts of parts, and conſequently 
the ſoul muſt be extended which occupies it: if mathematical, which has no dimenfions, _ | 
can the nerves, which are not mathematical lines, all terminate in that which hath neither 
length, breadth, nor thickneſs, Gaſſend. Object. contra meditat. Deſcartes, P. 32* 33* 
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ſo much increaſed, as to act upon the parts when ſepar ted, will 


not infer its diviſibility. As the Deity is every where preſent, and, 
in the infinitely diſtant parts of ſpace, actuates at the {ame time a 
vaſt variety of different ſyſtems, without any inconſiſtency with his 


unity or indiviſibility; ſo, may not the ſouls of animals be preſent 


every where in their bodies, actuating and enlivening, at the ſame 


time, all their different members? Nay, further, when the fibres and 
threads connecting ſome of theſe parts are divided, may not the ſoul 


{till act in the ſeparated parts, and yet be only one mind ? 


Ir muſt be owned, that there is a great deal of difficulty and ob- 
ſcurity in theſe matters. But what hypotheſis can we embrace that 


will clear us of them, or to what part of nature can we turn our 
- inquiries where we {hall not find ſomething to puzzle us, ſome my- 
ſtery at laſt which we cannot unfold? Nor is this to be wondered 


at; ſince, in the preſent ſtate, our knowledge is much limited, and 
we have only acceſs, as it were, to ſee the ſurface of things! But 


becauſe we cannot explain fully, are we therefore in noways to at- 


tempt explaining the operations of nature? Becauſe, in accounting 
for the ſpontaneous motions of animals, and ſhewing their depen- 


dence on the ſoul, there occur ſome difficulties with reſpect to the 
nature of an 1mmaterial ſubſtance, its manner of exiſting, and way 
of acting upon, or being preſent with the body ; are we therefore 
to deny the reality, influence, and action of this principle, which, 


from a variety of - arguments, appear ſo evident? At this rate, we 
ought to give up all inquiry into the works of nature, and, with 


our arms acroſs, fit down contented in ignorance. 

BUT, not to perplex ourſelves longer with metaphyſical difficulties, 
we hall recite a few experiments and obſervations, from which we 
are led, by analogy, to conclude, that the motions of the ſeparated 


parts of animals are owing to the foul or ſentient principle {till con- 
tinuing to act in them. 


29. A frog lives, and moves its members, for half an hour after 
its head is cut off“; ; nay, when the body of a frog is divided 1 in 


two, both the anterior and poſterior extremities preſerve life and a 
power of motion for a conſiderable time. 


£2 x ag 30. A 


* Kaau Impet, faciens, No 331, 
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30. A young cock, whoſe head Dr Kaau ſuddenly cut off with a 
ſharp razor, as he was running with great eagerneſs to his food, 
went on in a ſtreight line 23 Rhinland feet, and would have gone 
farther had he not met with an obſtacle which ſtopr him #. The 
ſtory, therefore, mentioned by Lord Verulam, of an oſtrich runnin 
- along the ſtage after its head was ſtruck off with a forked arrow by 
one of the Roman Emperors, is not improbable T. 


31. A viper, after being deprived of its head and intrails, moved 
towards a heap of ſtones in a garden where it uſed to hide itſelf f. 


32. Tu E bodies of vipers not only move two. or three days after 
they have been deprived of their ſkin, head, heart, and other bowels, 
but are alſo manifeſtly ſenſible of punctures, by means of which 27 
may be made to move with greater vivacity ||. 


33. TIIE female Pane i into which fillk v worms ka been me- 
tamorphoſed, not only admit We. male, after loſing their heads, 
but alſo lay eggs 0 


= Revi akon us, that a land tortoiſe, whoſe brain he ex- 
tracted by a hole made in its ſcull, in the beginning of November, 
lived to the middle of May following. Immediately after the loſs 
of its brain, it ſhut its eyes, nor ever opened them any more, but 
continued to move and walk about until the time of its death. 
When the ſcull was opened, its cavity appeared clean and ſmooth, 
and nothing was found in it except a ſmall dry clot of blood. The 
ſame experiment he repeated on various other tortoiſes, ſome of 
which lived a longer, others a ſhorter time, but none of them leſs 
than a fifty mo . mY 


35.A 7d tortoiſe, whoſe head Redi cut off, allowing the blood 
| 0 


* Kaau impet. faciens, No 331. 8 2 3 
+ Sylva ſylvarum, on the word life, + Kaau Impet. faciens, No 331. | 
| Poyle's Uleſulneſs of experim. philoſ. part. 2 p. 16. { Ibid. 

F * Obſervation, circa animal, vivent, p. 209. & 210. . 
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to flow freely from the open veſlels of its neck, lived twenty-three 
days; and though it did not walk about like thoſe which were de- 
prived of their brain, yet as often as its fore or hind feet were prick- 
ed, it moved them with force, and was convulſed. In two tortoiſes 
which he opened fifteen days after decollation, he ſaw the heart 
OY as in a living animal, and the blood W through 
88 ; 

Hxkr, we are naturally led to bre that while choſe animals 


who have a ſmall brain and large ſpinal marrow, live long after de- 


collation ; man, and moſt quadrupedes, which have a rye brain, 
ſurvive the loſs of it only for a few moments. 


* Ir the motions of a tortoiſe, after decollation (35.), or the loſs 


of its brain (34..), cannot proceed from mere mechaniſm, but muſt be 
undoubtedly aſcribed to the living principle which was the cauſe of its 
motions in a ſound ſtate; and, if the ſame is true of the actions per- 
formed by butterflies after the loſs of their heads (33.); it muſt fol- 
low, that the motions and other ſigns of life which are obſerved in 
the body and hmbs of a frog for above half an hour after its head 


is cut off (29.), are to be attributed to the ſentient principle, to 
which its motions and actions were owing when 1n an entire ſtate; 
and if ſo, then the motions of this body, when divided into two 
parts, mulſt alſo be referred to the ſame cauſe, fince they are of a 
like kind, although of ſhorter duration. Shall we then deny that 
| the motions of its ſeparated heart and limbs, which are ſimilar to 
theſe, and are increaſed and renewed by the application of the ſame 
cauſes, proceed from the ſentient principle ſtill acting in theſe parts? 

THis would be to neglect the ſtrongeſt analogy ; and we ſhould 


be the more inexcuſable, as no other cauſe has hitherto been and, 7 


fo "_ accounting for theſe appearances f. 


Wx have no other way to ſatisfy ourſelves that an animal is a- 


live, 
, obſerva: circa animal. vivent. p. 212. 213. 


A learned and ingenious author who ſuppoſes, with Stahl and others, that the motion af 


the heart is continued and regulated by the ſoul acting, as a wiſe and rational agent, with a 
view to the good of the body, aſcribes the. alternate contractions of the heart, after its eon · 
nection, by means of the nerves, with the, brain is cut off, to ſome power depending on its 


mechanical 
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live, or endued with feeling, but by obſerving, whether it ſhews an 
uneaſineſs when any thing hurts, or tends to deſtroy any of its parts, 
and an endeavour to remove or avoid it. Since therefore the bodies 
of vipers make juſt the ſame kind of motions when pricked with a 
ſharp inſtrument, two or three days after lofing their head, heart, 
and other vi/cera, as if they were entire (32.), we are naturally led 
to conclude, that they are ſtill, in ſome ſenſe, alive and endued 
with feeling, i. e. animated by a {entient principle, And as the 
_ muſcular parts of theſe creatures move after being cut in pieces, 
and are ſenſible of punctures, it alſo Wien, that they continue ſtill 
to be animated “. 


Lofll, 


mechanical conſtruction. But if the motions of a viper's heart for three days after its head 
has been cut off, and thoſe of the heart of a tortoiſe for ſix months after the loſs of its brain, 
may be owing to a mechanical power reſulting from their particular ſtructure, why may not 
the motions of the heart 1 in theſe as well as all cue animals, from the Wann to the end 
of life, be owing to mechaniſm alone? 
Indeed, there cannot be a ſtronger argument of the werkoah of the stahlian account of 

the motion of the heart, than that one of its ableſt defenders has been reduced to account in 
ſuch a manner for the morions of that organ after its connection with the brain is cut off, as 
in ſa& to give up at once all that he had advanced to row the necellity of calling i in the 
power of the mind to explain the vital motions. 
lt has been objected, that the ſeparated members of animals, though chey continue to 
move for ſome time, are nevertheleſs neither animated nor endued with any kind of ſenſibi- 
lity, otherwiſe the animal to which — e Wn ought to feel pain when they 
are irritated. 8 
As I have given an anſwer to chis ities 3 (a), I ſhall only ablarve "Oy that 
ſince the nerves, which are continuations of the medullary ſubſtance of the brain and ſpinal 
| marrow, have been proved to retain their powers of feeling, and of putting the muſcles 

in motion, for ſome time after their eonnection with the brain is cut off C5), we have reaſon 
to believe that the motions excited by /i-:ulz in the muſcles of animals, after they are ſepa- 
rated from their bodies, are owing to ſome kind of feeling or ſimple ſenſation (ſuch as oyſters 
and other animals of the loweſt claſs, who have no brain, are endued with) in thoſe muſcles 
or their nerves, which, though not attended with any reflex conſcioutneſs, a power the foul 
only exerciſes in the brain, is nevertheleſs the immediate occaſion of all thoſe motions which 
ariſe from the irritation of the fibres of the muſcles, whether they be connected with the 0- 
ther parts of the body, or newly ſeparated from them. 

And here it is proper to remark, that, while thoſe motions which are occaſioned by ſtimu- 

lating the fibres of any muſcle, continue for ſome little time after its communication with the | 

(a) See my Phyſiological Eſſays, edit. 3, appendix, p. 259. and 260, 
(+) Ibid, p. 245. &c. 
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7 Laſtly, Ir the motions of the muſcles in the limbs of a cock, * 
ter decollation (30.), are, without difpute, owing to its ſoul ; may 
we not alſo afcribe to the ſame principle the like, but leſs remark- 
able motions in men and quadrupedes, after their heads are ſtruck 
off; and, conſequently, the tremulous motions and palpitations of 
their hearts too, after death or ſeparation from their bodies ? 

To ſum up all in a few words; from what has been ſaid, it ap- 
pears evident, that the involuntary motions of living animals, and 
the alternate contractions of their muſcles, after the general death 


of the body, or their being ſeparated from it, are owing to one and 
the ſame cauſe, viz. an irritation of their fibres or nerves, or of 


ſuch parts as are nearly connected with them. If then, as we have 
| ſhewn (Sect. X.), that the motions of animal fibres, from a ffimulus, 


moſt certainly beſpeak a feeling, and cannot be explained unleſs we 
admit it; and if feeling be not a property of matter, but owing to 


a ſuperior principle, it muſt follow, that the motions of the heart, 


and other muſcles of animals, after being ſeparated from their bo- 


dies, are to be aſcribed to this principle; and that any difficulties 
which may appear in this matter are owing to our ignorance of 
the nature of the ſoul, of the manner of its exiſtence, and of its 
wonderful union with, and action upon the body. 


8 dd 9 oy 8 


A philoſophical inquiries, however agreeable and entertain- 


ing they may be to the mind, become ſtill more intereſting 


when they can be applied to practice ; I intended to have ſhewn, 
how far the theory of the vital and other involuntary motions, 
which we have endeavoured to eſtabliſh, may be uſeful towards ex- 
plaining the nature of {everal ths and conſequently towards 


pointing 


brain, by means of the nerves, has been cut off; ſuch 2 4 as proceed from fympathy, 
and are owing to the irritation of ſome diſtant part, ceaſe as ſoon as the brain is rendered 
unfit for action, or the communication with it is interrupted, becauſe they depend on a per- 


ception in that organ from which the nerves proceed, and where alone the cauſe of their 


ſympathy i is to be found; 
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pointing out the moſt proper method of curing them. But, as this 

Eſſay has ſwelled to a much greater bulk than I at firſt expected, 1 

ſhall now, omitting that part of my 0 conclude with a reflec- 

tion of a different nature, 
FROM what has been offered, then, in the preceding pages, it may 


4 ppear, how unjuſtly the ſtudy of phyſic has been accuſed of leading 


men into ſcepticiſm and irreligion. A little philoſophy may diſpoſe 
ſome men to Atheiſm; but a more extenſive knowledge of nature, 


will ſurely have the contrary effect. If the human frame is con- 
ſidered as a mere corporeal ſyſtem, which derives all its power and 
energy from matter and motion; it may, perhaps, be concluded, 


that the immenſe univerſe itſelf is deſtitute of any higher principle: 


but if, as we have endeavoured to ſhew, the motions and actions of 
our ſmall and inconſiderable bodies, are all to be referred to the a- 

gency of an immaterial principle; how much more neceſſary muſt 
it be to acknowledge, as the author, ſuſtainer, and ſovereign ruler 
of the univerſal ſyſtem, an incorporeal Nature every where and al- 
ways preſent, of infinite power, wiſdom, and goodneſs, who con- 

ducts the motions of the whole by the moſt conſummate and uner- 

ring reaſon, without being prompted to it by any other impulſe, 
than the original and eternal benevolence of his nature! 


Nam quis non videt, finitæ fi breve corpus 

Sub jicitur menti, mens quanta fit illa ſupremo 
Quæ regit arbitrio vaſtum quem condidit orbem ? 
Non poterit fine conſilio tam parva moveri 
Machina, Fn fragilis; te judice, tanta regetur | 
Mentis 1 inops! Credant Epicuri de grege porci N. 


Tu true phyſiology, therefore, of the human 8 not only 


ſerves to confute thoſe philoſophers who, rejecting the exiſtence of 


immaterial beings, aſcribe all the phenomena and operations in na- 


ture to the powers of matter and motion; but, at laſt, like all other 


ſound philoſophy, leads us up to the firſt cauſe and Supreme Author 
of all, who is ever to be adored with the moſt ram reverence 
by the rational part of is creation. 
"P Er 810. 
* e lb, 5. lin 1376. Ce. | | 
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CAUSE S which promote 


The CIRCULATION of the FLUIDS 


Very SMALL VESSELS of ANIMALS, 


* 


LTHOUGH the circulation of che blood has been almoſt uni- 
A verſally acknowledged for above a century paſt, and much 
bas been written in order to explain that doctrine; yet 

there are ſeveral things relating to it which have not been, hi- 
 therto, accounted for in ſo ſatisfactory a manner as to render any 
farther inquiry into them ſuperfluous : and of this kind, we pre- 

ſume, is the motion of the fluids in the ſmaller veſſels. 
THE firſt authors who embraced the Harvean doctrine ſeem to 
have aſcribed the whole of the circulation, both in the arteries 
and veins, to the force of the heart *. But Borelli, in whoſe time 
ic was believed by many, that the arteries and veins were not con- 
tinued canals, but divided by an intermediate ſpungy ſubſtance, 
Plainly ſaw, that, in this caſe, the blood could not be conveyed 1 in- 
— BG 


* Jo. Walaei epiſt, ad Bartholin, De motu chyli et ſanguinis. 
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to the orifices of the naſcent veins, by any force of the arterial 
fluids puſhing it forwards ; and, therefore, he ſuppoſes it to enter 
them in the {ame manner as the particles of water inſinuate them- 


ſelves into a ſpunge or other porous ſubſtance : but as, in his 
days, the properties of capillary tubes were little known, it is no 


wonder that, after declaring attraction to be an impoſſible thing, 
he aſcribes the above effects to the gravity of the fluid itſelf“; nor 


does he ſeem to have been ſufficiently aware, that, after water 
has riſen to a certain height in ſmall tubes, or a certain quantity 
of it has been received into Porous bodies, no more of it will en- 
ter into either. 3 


PiTCAIRN, in his Diſſertatio de ne ſanguinis per wvaſa 
minima, «iter ſhlewing that animal ſecretion cannot be performed 


by means of ferments in the glands, or by the glands acting as 


filtres, endeavours to prove, that the various ſecretions from the 


ble Aare intirely owing to the different diameters of the ſecretory _ 
vellels: but he makes it no part of his inquiry, by what powers 
the fluids are puſhed through theſe veſſels. However, that there 


might appear no difficulty in the motion of the fluids through even. 
the ſmalleſt tubes of the body, nor any ſuſpicion of their ſtagna- 


ting in them, we have lately been told, that the blood moves more 
quickly in the ſmaller than in the larger veſſels; an aſſertion ſo in- 
conſiſtent with the laws of hydraulics, when applied to the ani- 


mal frame, that it could ſcarcely have been expected to have dropt 
from the pen of Hoffman Þ. 


Bur, how eaſy ſoever it may have appeared to ſome authors to 
account for the motion of the fluids in the ſmall veſſels of ani- 


mals, yet whoever confiders the reſiſtance that a fluid, moving 


through the aorta and all its branches, muſt meet with from fric- 
tion, which increaſes as the diameters of the veſſels decreaſe, and 
adds to this the mutual attraction and cohefion between the par- 
ticles of the fluids and the fides of the veſſels in which they move, 
will not only ſee that there 18 ſome difliculty in this matter, 920 
5 ſuſpe 


* Novelli De mot. aninal, pars 2, prop 32. 
J Frederic, Haff. Sylt, med. L 1. $ 1. c. 6. No. 77. 
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ſaſpe& that neither the force of the heart, nor the alternate con- 
traction of the larger arteries, is ſufficient to drive the fluids thro' 
the ſmalleſt veſſels of the brain, tefles, and many other parts of the 
body. 

Ix order, however, to ſie this affair in a clearer light, we ſhall 
conſider the ſeveral cauſes to which the circulation of the blood has | 
been commonly aſcribed. 


SECT. 4 


of the force of the heart, contraction of the arteries, gravity, and the 


attraction of capillary tubes, conſidered as cauſes Us the circulation of 
the fluids in the ſmall veſſets of animals, 


s the principal cauſe which moves the blood through the body, 
is the contraction of the heart, let us firſt inquire how far this 
may be ſuppoſed ſufficient to account for the motion of the fluids 
in the very ſmall veſſels of animals. 
IF the force with which the blood is throwh, by the left ventricle 
of the heart, into. the aorta, be ſuppoſed equal to the preſſure of a 
column of blood 90 inches high * ; the momentum of this fluid in 
any artery will be found, by iii the area of the tranſverſe 
ſection of that artery into. 90, the height of that column of blood 
whoſe preſſure is ſuppoſed equal to the protruſive force of the heart: 
for the product gives the number of cubic inches or parts of a cubic 
inch of blood, whoſe weight is equal to the preſſing power with 
which the blood is driven by the force of the heart into that artery. 
THE diameter of a circulating red n of blood has been ge- 
nerally reckoned ſomething leſs than 3e part of an inch; but 
Martine has, from Leeuwenhoek's and Jurin's later obſervations, 


ſhewn 


The Reverend Dr Hales, from a variety of experiments made on horſes, dogs, ſheep,. 
and other animals, thinks it probable, that the blood would riſe ſeven feet and an half, or 


| ka inches, in a tube fixed into the carotid Ky of a middle-fized man, Statical eſſays, vol. 2. 
p. 40. | 
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ſhewn it to be 25335 part of an inch“; and Leeuwenhoek has ob- 
ſerved, that one of theſe globules is ſometimes, in paſſing through 
a very ſmall capillary artery, forced to change its figure into an ob- 
long ſpheroid, ſo that the diameter of ſuch an artery may be ſup- 
poſed nearly equal to that of a red globule. If then, for the ſake - 
of more eaſy computation, we ſuppole the diameter. of a red capil- 
lary artery to be equal to :;/;7 part of an inch, the area of its 
tranſverſe ſection will be 0.000 000 196, and this multiplied by 90 
gives 0.000 0176 parts of a cubic inch of blood, which amounts to 
0.00466 or r part of a grain Þ; and is equal to the momentum of 


the blood, ariſing from the preſſing force of the heart, in a capillary 


artery, whoſe diameter 1 is 28 part of an inch, upon the ſuppoſi- 


tion that there were no loſs of motion from friction, and that the 
areas of the tranſverſe ſections of all the capillary arteries in the 
human body were equal to that of the aorta: but ſince this i is not 
the caſe, and the areas of the former greatly exceed that of the lat- 
ter, the momentum of the blood in a capillary red artery will fall 


very much ſhort of our computation. 
To illuſtrate this; ; let us ſuppoſe a pipe A CY an inch diameter, 


to be divided into ſeveral branches, and at laſt to terminate in 10000 
ſmall tubes 4, 4, a, a, O'c. each 2 part of an inch in diameter; the 
ſom of the areas of whole tranſverſe ſections is equal to that of A. 
If a fluid be puthed thro' ſuch a ſyſtem of veſſels, with any given 
force, the velocities in the ſmall tubes a,a,a,a, Oc. will be equal to 
the velocity in A; and their momenta mim, mn, m, Gc, all taken toge- 
ther, will, bating friction, be juſt equal to the momentum M in the 
large trunk A, i. e. m 10000=M or m=,_"__ But if another pipe 


B of the ſame diameter with A be WOE ſo as to terminate in 
200000 ſmall tubes b. b, b, b, Oc. each ++ part of an inch diameter; 


then, altho' a fluid be puſhed thro' the two trunks A and B with 
the ſame velocity, and conſequently the momentum in them be equal, 
yet 
* Edinburgh Medical eſſays, vol. 2. art. 7. - 

+ A cubic inch of warm blood is reckoned by ſome 266, and by others a letle more than 


267 grains: but Martine feems to have fixed it pretty accurately at 26444 and, for the lake 
of even numbers, I have ſuppoſed it to be 265 grains, 
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yet the velocity in any one of the ſmall tubes a, a, a, Cc. will be to 


the velocity in any one of the correſponding tubes 6, ö, b, Oc. as 
30 to I, and conſequently their momenta will be as goo to 1. 


Beg KEIL L having, by meaſuring the arteries of the human bo- 


y, fixed the proportions of the branches to their trunks after every 


4 lays down a method for calculating in what degree the 


velocity of the blood 1 in the different arteries is affected by the in- 


creaſe of the capacity of the veſſels through which it flows “: ac- 
cording to this computation, it will be found, that the velocity of 
the blood in an artery whoſe diameter is 29 part of an inch, 
ought to be to its velocity in the aorta, as 1 to 345; and conſequent- 
ly the momentum of the blood in ſach an artery muſt De 345 X 345 
=119025 times leſs than we have computed it above, i. e. *-+;x119025 
=;-:53;5 part of a grain. And fince a globule of red blood 
weighs nearly +557755 part of a grain Þ, it follows, that the mo- 


mentum or preſſing force of ſuch a globule in its capillary artery, a- 
riſing from the impulſion of the heart, does not exceed twice 1ts 


own weight. 


Bur even this momentum, however final ; it may appear, muſt be 
diminiſhed by friction: the preciſe quantity of which, although it 
may perhaps be difficult preciſely to determine; yet that it muſt 
be conſiderable, will appear from what follows. 


1. Ir two pipes of equal lengths, whoſe diameters are e and- 


1 


parts of an inch, be, one after another, ſcrewed into the ſide of a 
veſſel at the perpendicular diſtance of four feet from the top of the 
water, and laid parallel to the horizon, the large pipe will diſcharge 
179, and the ſmall pipe 64 ounces of water, in half a minute. 
Hence the velocities of the water in- theſe two pipes muſt have been 
as 1293 and 756 ; and, were it not for the inequality of the reſiſtance 
of the air, the velocity in the large pipe would have been ſtill great- 
er, and the volocities in the two pipes pretty omar? as the Ware 
roots of their reſpective diameters 4. 


HENCE, if we could ſuppoſe a capillary artery, 1 bar of 
. Keill' Tendon, med, ce 2. 


4 Robſon Animal Kal 8 1. ex, 2, 
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an inch diameter, to go off directly from the beginning of the aorta, 
without any intermediate branchings, the velocity of the blood in 
it would be (ceteris paribus) to the velocity of the blood in the aorta, 
nearly as //2.;-; the diameter of the capillary is to 4/2 the dia- 
meter of the aorta, i. e. as 1 to 37-4; and conſequently the nen 
of a ſingle globule in ſuch a capillary artery would be to its mo- 
mentum in the aorta, as I to 1398. 


2. FURTHER, the loſs of motion from friction depends not only 


upon che line of the veſſels, but alſo upon their diſtance from 


the heart: for, if two cylindtical pipes, whoſe common diameter is 
SF parts of an inch, and whoſe lengths are 2 feet and 8 feet, be 


ſcrewed into the fide of a veſſel full of water, at the diſtance of 
four feet from the top, the quantities diſcharged in half a minute 
will be 975 ounces by the long pipe, and 175 ounces by the ſhort | 


one. Hence the velocities of the water in the two pipes were as 


97% and 175: ſo that, by the greater quantity of friction 1 in the 
longeſt pipe, the water loſt above ; of its velocity *. 


3. AGAIN, the velocity of the blood will be different according 3 


the different ok at which the branches go off from their trunks; 


and the various flexures and convolutions of the {ſmall arterial rami- 


fications muſt increaſe the friction in them, and conſequently re- 
tard the motion of the blood conſiderably. This ſeems to be con- 
firmed by an experiment of the excellent Dr Hales ; from which it 
appears, that the velocity of the blood in the ſmall arteries decreaſes 
in a greater proportion than it ought to do by the above-mentioned 
experiments made with ſtreight cylindrical pipes; for, having ſlit 
up the inteſtines of a dog from one end to the other, on the ſide op- 


poſite to that where the blood-veſſels enter them, and having fixed 
a braſs tube into the deſcending aorta, he found that, with a preſ- 


ſure equal to the force of the heart, only + of the water paſſed in a 


given time through the ſlit arteries of the inteſtines that flowed 
through the meſenterics when cut through at their entry into the 


inteſtinal tube; notwithſtanding that the area of the orifices 


of all the former exceeded that of the latter, and that the diameters 
. BE of 


* Robinſon's Animal economy, prop. 1. exp. 1. 
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of the cut meſenterics did not exceed four times the diameters of 
the converging lit arteries of the inteſtines “. 

FkoM what has been ſaid it appears, that the velocity of the 
blood will not be the ſame in all the arteries of the ſame diameter, 
(as ſome have imagined), but will be greater or leſs, according to 
their diſtance from the heart, the exceſs of the areas of the branches 
above their trunks, the angles at which they 8⁰ off, and the number 
and degree of their flexures. 

AGREEABLE to this, Hales obſerved, that, in a capillary artery of 
the lungs of a frog (where the diſtance from the heart is but ſmall, 
and where the exceſs of the areas of all the branches above their trunk 
is not near ſo great as in the other parts of the body), the blood 
moved forty-three times faſter than in a capillary artery of one 
of the muſcles of the abdomen f: and it is probable that, next 
to the lungs, the blood moves quickeſt through the vellels of the 
heart, In conſequence of this quick circulation, it muſt be evident, 
' whether we ſuppoſe animal heat to ariſe from the friction of che 
blood on the ſides of the veſſels, or from an inteſtine motion, that, 
ceteris paribus, more heat muſt be generated in the lungs and heart 
than any where elſe; and hence the neceſſity of continual ſupplies 
of freſh air to cool the blood in its paſſage through the pulmonary 
veſſels. Nor is this opinion founded in theory alone; for, upon. 
trial it will appear, that the greateſt heat in animals is, almoſt al- 
ways, about the heart. In a jackdaw, the heat under the wing rai- 
ſed the mercury in the thermometer to 104 degrees of Farenheit's ſcale; 
in the inteſtinum rectum, it roſe to 1074; and, when applied to the 
heart, to 109. And agreeably to this, I have found the heat in the 
heart of a pigeon above a degree greater than that in the rectum. 
Uron the whole, if the momentum of a ſingle red globule of blood 
ariſing from the preſſing force of the heart, does not in its r 

artery, even bating friction, exceed twice its own weight or 2 
part of a grain; and if that loſs of motion which it muſt 9 
uta by friction in its way from the heart chither be conſider- 
„ „ 

* Hales's Statical eſſays, vol. 2,exp. 9. f Ibid, vol, 2. p. 68. 
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able, as one may reaſonably conclude from what has been adyan- 
ced upon this head; it will follow, that the remaining force of fuch 
a globule, when it arrives at a red capillary artery, will probably 
fall hort of its own weight, and will be fo extremely ſmall that it 
can ſcarcely be ſuppoſed ſufficient to overcome the reſiſtance it muft 


meet with in paſſing through a vellel by which it is cloſely embra- 
ced on all ſides, although the fluid before it in the capillary veins 


Were no obſtacle in its way, 

TI defire that it may be here underſtood, that the above calculations 
are not offered as demonſtrations, but rather as illuſtrations, in the 
preſent queſtion concerning the force of the blood in the ſmaller 
veſſels; and, allowing that by them the momentum of a red plobule 


in its capillary artery comes out too ſmall, either from our having, 


with Dr Hales, rated the force of the left ventricle of the heart too 
low, or, with Keill, the number of branchings of the arteries, and 


the proportion they bear to their trunks, too high; yet it is evident, 


that the force of the heart is inſufficient to puſh the fluids thro! all 
the inferior orders of veſſels ; or, which is the ſame thing, that the 
left ventricle of the heart does not, by its direct projectile force at 
every contraction, move forwards the whole ee fluids 1 in all 
the veſlels of the body. 


HaLEs obſerved the motion of the blood to be acer lern by 


every Hole of the heart, not only in the ſmall arteries, but alſo in 
the naſcent veins of the lungs of a frog“; and Leeuwenhoek aſ- 


ſures us he has ſeen the ſame thing in other parts of various ani- 
mals: ſo that it is ſcarce to be doubted, that the projectile force of 


the heart reaches at leaſt as far as the capillary arteries of the firſt 
order, nay, is probably continued for ſome {mall way along their 


correſponding veins, eſpecially when they are near the heart. 


Bur that the momentum of the blood in the red capillary arteries, 


at any conſiderable diſtance from the heart, muſt be very ſmall, 


will appear from an obſervation of Dr Hales ; according to which 


the velocity of the blood in one of theſe arteries in the abdomen of 
a frog, was near yoo times leſs than the equable velocity of this 


fluid in the aorta of a man +; and conſequently 2.6 times leſs than 


We 
®* Statical eſſays, vol. 2. p. 69. I Statical eſſays, p. 47. and 68. 
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we have computed it to be in a human red capillary: wherefore the 
exceſs of the momentum of a red globule, in ſuch an artery of a frog, 
above the reſiſtance it had to overcome, only amounted to 4888 

part of a grain, and ſo muſt have fallen a good deal ſhort of + of 
its own weight; ſuppoſing the globules of red blood in a man and 
a frog to be of the ſame magnitude, which does not ſeem 1 impro- 
bable *. 

Ir then the remaining momentum of a red globule i in its capillary 
artery, after having overcome the reſiſtance of the anterior blood in 
its correſponding vein, does not amount to z of its own weight; it 
is plain, that the ſerous and ſmaller globules which move along 
with the red ones muſt be applied, by the projectile force of the 
heart, to the orifices of the lateral ſerous arteries with an inconſider- 
able force, ſuch as will be unable to puſh theſe fluids through 
the ſerous, lymphatic, and, for aught we . thro any more 
inferior orders of veſſels. 

To illuſtrate this matter further, we mal, upon the principles 
above, . endeavour to inveſtigate the force of the heart at the origin 5 
of the ner ves. 

LEEUWENHOEK ſays, that he diſcovered veſſels in the cortical 
part of the brain, which could not admit a globule, whoſe dia- 
meter was +4558 part of an inch ; and that he obſerved the fi- 
bres of its medullary ſubſtance to be either quadrangular or hex- 
angular: hence he concludes, that they muſt be compoſed of ſmal- 
ler fibres, whoſe extreme minuteneſs made it impoſſible for him to 
diſcover their figure, nor does he think they can ever be ſeen diſ- 
tinctly by human eyes J. 

DR PoRTERFIELD has, indeed, from an experiment of Hooks, 
computed the diameter of a ſingle nervous fibre to be 5; part of 
an inch ||: but, as the beit microſcopes have never been able to 
diſcover any cavities in the nerves, it is certain, that, if they are 
hollow tubes at all, the diameter of their cavities muſt be a great 
deal el than this, and perhaps fall ſhort of 753995 part of an inch; 


E e 2 for 
. Med, eſſays, vol. 2. art. 7. $5. + De cerebro, p. 35. + Epiſt . 
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for a wicroſcope, which magnifies the diameter of an object 800 


times, would, upon this ſuppoſition, make the cavities of the 
nerves appear equal to a point whoſe diameter is zxz part of an inch, 
which is an object that may be diſcovered by a good eye. Leeu- 


wenhoek, it is true, when turned of eighty, pretended to have ſeen 


cavities in the nerves. But beſides that no body has been able to 


_ confirm the obſervation ſince his death, even he himſelf could never 


ſhew them to others, as appears from the following paſſage in his 


| 32d epiſtle : © Id unum in hoc negotio male me habet, quod cavi- 


* tates illas 1 nemini poſſum conſpicuas exhibere; nam ſimulac illas 
* oculis meis examinandas admoveo, ilico et minuto citius per ex- 
* {cc tionem confidunt.” Now, if the ultimate fibres of the me- 


dulla oblongata were ſo fine that he could diſcover nothing of their 
ſhape or figure, as he himſelf confeſſes, it is not probable that he 
could ſee the cavities of the nerves, which ſeem to be a production ; 
ol thoſe fibres, and at leaſt equally ſubtile. 


Bur, leſt any ſhould think that the motion of a fluid through 


ſuch extremely ſmall veſſels as the nerves almoſt impoſſible, let him 
reflect on the infinite diviſibility of matter, and particularly on the 
extr aordinary ductility of gold, which may be fo laid over filver as 
| that the thickneſs of the gold (in which however the beſt microſcope 
can diſcover no pore) ſhall not amount to sse part of an 


inch &; i. . z- part of what we ſuppoſe the diameter of the cavity 


of a nerve may be: hence the particles of ſuch a leaf of gold ſwim- 
ming in a fluid may paſs more eaſily through the nerves, than a 


ſingle globule of red blood does through its capillary artery. 
FURTHER, a ſoap-bubble, according to Sir Iſaac Newton, exhi- 


bits, before it breaks, a black ſpot upon its upper part, the thick- 


neſs of which, by his computation, ſcarcely exceeds 3553355 Part 
of an inch. Hence we ſee, that a fluid compoſed of foap and wa- 
ter may be divided into parts whoſe diameter is fifteen times leſs 
than that which we have aſſigned to the nerves; and conſequently 
that ſuch a compound fluid may eaſily paſs through their cavities. 
LET us then ſuppoſe the diameter of the cavity of a nerve to a- 


| mount 
* Memoires de VAcad, des ſciences, an. 1713. 
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ſection will be eee ef which i into 90 (the 
height of a column of blood whoſe weight 1s fuppoſed equal to the 
Py force of the left ventricle of 288 heart) gives o. oooοοοοο 7⁵ 


would be mere to the tein of the animal irie at ee 


of the nerves, ariſing from the impulſive force of the heart, if there 


were no loſs of motion from friction, and if the area of the tranſverſe 
ſection of the aorta were equal to the area of the tranſverſe ſections 
of all the extreme capillary veſſels, in which the numerous branches 
and ramifications derived from the aorta at laſt terminate. But, if 


we conſider how greatly the latter muſt exceed the former, and, up- 


on Dr Keill's principles, enter into a computation of the effect which 
this muſt have upon the motion of the nervous fluid ; we ſhall find, 

that its velocity will be to that of the blood in the aorta nearly as 
1 to 20000; and conſequently that the momentum of the nervous 
fluid, ariſing from the protruſive force of the heart, will be only e- 


qual to 27 Tess sss sss J 6 888868888888 of a grain. 

Ir we imagine a ſphere to be compoſed of the particles of che ner- 
vous fluid, whoſe diameter is equal to the diameter which we have 
aſligned to the cavity of a nerve; then, taking its ſpecific gravity 
to be the ſame with that of water, its weight will amount to 
272217 T 5 27877 part of a grain, i. e. near 19 times more than the 
force with which it is puſhed forward by the contraction of the 
left ventricle of the heart, even upon the ſuppoſition that it had met 
with no reſiſtance from friction in its paſſage through the ſmall 
veſſels of the brain. Hence the momentum of a ſmall ſphere of ani- 
mal ſpirits in a nerve is 38 times leſs in proportion to its weight, 


than the moving force of a globule of red blood in its capillary 
artery. And the difference of their forces will be {till greater, in 


proportion to the reſiſtance which each has to overcome; ſince the 
reſiſtance to the motion of a fluid from friction muſt. be, ceteris: 
paribus, as much greater in the nerves than in the red capillary 
8 as the diameter of the latter exceeds the diameter of me 
Tormer. 
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FURTHER, ſince the longer any capillary is, the more will the 


motion of a fluid be retarded, and conſequently its force be dimi- 


niſhed in it; it is eaſy to ſee that in the nerves, whoſe cavities are 


ſo inconceivably ſmall, but whoſe length is generally conſiderable, 


the force of the heart, which we have ſhewn to be very little, muſt 
be unable to overcome the friction, nay even the mutual attraction 


of coheſion betwixt them and their fluid, and conſequently be, of 
itſelf, inſufficient to propell the animal ſpirits to the different parts 
of the body. And this, even upon the ſuppoſition that the ner ves 
were continued directly from the minute capillary arteries: but, if 


we conſider how much the force of the blood muſt be broken in 


paſſing through the infinitely convoluted and amazingly fine veſſels 

of the cortical part of the brain, together with the follicles in which 
theſe veſſels are imagined, by ſome, to terminate, what we have been 
contending for will appear more evident. 


LAsTLY, Do not theſe arguments receive additional woight from 


thoſe experiments which ſhew that the brain may be nouriſhed, may 
perform its office, and afford ſufficient ſupply of ſpirits for carrying 
on all the vital and animal functions, although the blood be driven 
by the heart into its veſſels with much leſs force than uſual ? Thus 
the illuſtrious Baron Van Swieten informs us, that he tied both the 


carotid arteries of a dog without any obſervable harm to him; nay, 


| that he continued twelve days healthful and lively: after which time 

he opened his {kull, but could diſcover nothing preternatural in the 

brain *. Now, as in this animal the brain could only be ſupplied 
by the vertebral arteries which inoſculate with the carotids, the ve- 


locity, and conſequently the momentum of the blood, muſt, at the 
ſame time that it was conſiderably leſſened in the ramifications of 
the former, have been ſo much diminiſhed in thoſe of the latter (by 


reaſon of the ſmallneſs of the branches with which they communt- 
_ cate, compared with the trunks of the carotids) as to ſhew that the 
ſecretion of the nervous fluid, and its derivation to the ſeveral parts 
of the body do not fo much depend upon the force of the heart a5 
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has been generally imagined, but muſt, in a great meaſure, be owing 


to ſome other cauſe. 

Having ſhewn how inconfiderable the momentum of the fuida 
ariſing from the projectile force of the heart muſt be, in the inferior 
orders of veſſels, and particularly at the origin of the nerves ; we 
come now to take ſomewhat a different view of the matter, and 

to compare the force of the left ventricle of the heart with the 
obſtacles it has to overcome, upon the ſuppoſition that at each //ole 
it puſhes forward the whole fluids in all the arteries and veins of the 
body. 


BoRELL1 computed the reſiſtance which the blood meets with in 


circulating thro' all the veſſels, to be equal to 180000 pounds weight“: 


but tho'this beover-rating the matter much, yet, after all the abatements 
that can be reaſonably made, there will remain a reſiſtance far too great 
to be overcome by the force alone of the left ventricle of the heart; a 


force which cannot, in man, amount to above 60 pounds weight r, 


as far as can be gathered from the lateſt and beſt experiments which | 


have been made on other animals, in order to determine the preſ- 


ſing force of their heart. Yet, inconſiderable as this force is, it is 


not to be regarded as that which is communicated to the blood in 
the aorta, but only as the preſſure or weight ſuſtained by the whole 
internal ſurface of the left ventricle of the heart juſt when it begins 


to contract; and the force with which the blood is impelled into the 


aorta will (fince fluids preſs equally undequazue) bear no greater pro- 


portion to this, than the area of the orifice of the aorta does to the 


whole internal ſurface of the left. ventricle of the heart; i. e. ſuppo- 
ſing the area of the orifice of the aorta =0.5 of a ſquare inch, and 
the internal ſurface of the left ventricle = 1 5 {quare inches 4, as x 


to 30; and therefore the force with which the blood is puſhed into 


the aorta muſt fall ſhort of 5 of 60 pounds weight. Hence a reſiſtance 


in the aorta equal to two pounds, will require a force of above 60 


pounds exerted by the whole internal ſurface of the left ventricle 


pe motu 1 part, 2. prop. 73. 


Hales makes it only 51 pounds; Statical Eur, ml 2. P. 40. 
I Hales, loc. cit. 
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of the heart to overcome it: from which it follows, either that the 
reſiſtance to the motion of the blood in the aorta, and all its branches 
and ramifications, muſt be leſs than two pounds, which I believe no 
body will affirm; or elſe that the protruſive force of the left ven- 


tricle of the heart alone, is unable to drive the blood through all 


theſe veſſels, and conſequently inſufficient, without the alliance of 
fome other power, to carry on the circulation. 

Ir any on this occaſion ſhould, with Borelli, have recourſe to the 
vis percuſſionis, we need only obſerve, that the force of the heart is 


not a percuſſive, but a preſſing one; ſo that, altho' the leaſt per- 


cuſſive force may be greater than any finite quieſcent reſiſtance, yet 
this will not hold true of a preſſing force, which, in order to have 


any ſenſible effect, muſt be greater than the reſiſtance which it has 
to overcome: to ſay otherwiſe, is to affirm that, with the N 


force of one's hand, we might move a mountain. 
No is Dr Keill's account of this matter more ſatisfactory, Dis. 


that the blood being once put in motion, a very ſmall force in 
the heart may be ſufficient to keep it always in that ſtate; for this 
force muſt be equal to the loſs of motion ſuſtained by the blood in 


every circulation, and conſequently to the reſiſtance which this fluid 


meets with in its paſſage thro' all the veſſels of the body; a reſiſt- 


ance by far too great to be balanced by the few ounces to which 


| that ingenious author has reduced the force of the left ventricle of | 


the heart *. 
Bur that che coneilarien upon which Dr Keill proceeds is falſe, 


and that the heart can really communicate a new motion to the 
blood when the old one is in a great meaſure loſt, and after all the 


fluids have been for ſome time almoſt at a ſtand, is evident from the 


recovery of people who have been ſeized with a hyncope, and from the 


revival of the ſleeping animals, which, in appearance, lie dead all the 


winter. Further, ſince the blood, when it returns to the right ventricle 


of the heart has ſcarce 18 of the force with which it was thrown 
into the aorta f, it is plain that it acquires, every circulation, x: ot. 


its force in paſſing thro' the heart and lungs, „ 

5 ee eee eee | | THUS 
* Tentam, med, phyſ. 3. de vi cordis. N rg 
1 Hales's Statical Eſſays, vol. 2. 
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u us much being ſaid to ſhew that the force of the heart is, of 


itſelf, not ſufficient to carry on the circulation, we ſhall next briefly 
conſider the alternate contraction of the aorta and its branches, 
which has been juſtly reckoned none the chief cauſes of the mo- 
tion of the blood. 

THz blood which is thrown out at every / Hole by the left ventricle 


of the heart, is not inſtantly tranſmitted through the capillary arte- 


ries into their correſponding veins, but the greateſt part of it is ac- 
cumulated in the now dilated arteries, and is, during their ſucceed- 
ing contraction, conveyed on through the ſmaller veſſels. This con- 
traction however of the arteries may, perhaps, be conſidered rather 
as a continuation of the force of the heart than as any new power 
impreſſed on or communicated to the blood; ſince it does not ap- 


pear that the arteries contract with a greater force than that by 


which they were dilated. But, whatever may be the force with 
which the aorta and its branches reſtore themſelves, we know that 
it is leſs than the ſyſtolic power of the left ventricle of the heart ; ; 
becauſe the blood 1s projected to a greater diſtance from a cut arte 
ry during its diaftole, than in the time of its /y/ole. Hence it fol- 
lows, that, if the force of the heart is inſufficient to account for the 
motion of the fluids through the inferior orders of veſſels, the al- 
ternate contraction of the muſcular coat of the aorta and its branches 
muſt be ſo likewiſe. It is, however, to be obſerved, that the ſan- 
guiferous arteries, whoſe numerous branches are diſperſed every 
where through the body, muſt not only, by their alternate contrac- 


tion, contribute to puſh forward their contained fluids, but alſo, by 


their dilatation, ſo compreſs the inferior orders of veſſels, as ſome- 
what to promote the motion of the fluids in them “. I ſhall only 
add on this head, that, as the alternate contraction of the arteries 


depends intirely upon their preceeding dilatation by the heart, ſo i in 


the ſerous and inferior orders of arterial veſſels, to which the pro- 
1 f OM It 2 


#- 


P vid. Edinburgh Medical eſſays, vol. 5. p. 2. edit. 3. P. 39. where Uthis point is well il-⸗ 
luſtrated by the 1 a aL Dr Gilchriſt, 
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jectile force of the heart ſeems not to reach, there is no ſuch alternate 
dilatation and contraction to be obſeryed *. | 
W1TH reſpect to gravity, which ſome have reckoned among the 
cauſes promoting the circulation, it 1s ſufficient to obſerve, that in 
a horizontal poſition of the body, it can have no effect; and, in an 
_ erect one, it muſt retard the return of the blood by the vena cava in- 


ferior, as much as it promotes its motion downwards in the gorta 


and its branches. 
THERE is ſcarcely any thing that ſooner a or more e naturally ſtrikes 


the mind of one who inquires into the cauſes of the motion of the 


fluids in the very minute veſſels of animals, as well as vegetables, 


than that power of capillary tubes in attracting liquors. But al- 


though the attractive power of theſe tubes may aſſiſt us in account 


ing for the abſorption of fluids by the veſſels called abſorbents, as 


we ſhall afterwards have occaſion to ſhew ; yet it muſt appear evi- 
dent to thoſe who are acquainted with the properties of theſe tubes, 


that this attraction can be of no uſe in promoting the circulation of 
the blood in the capillary arteries and veins ; fince theſe veſſels are 


always full; or, if they were not, the fluids would be determined, 


by this attraction, equally backwards towards the larger arteries as 
onwards to the veins. 


SECT, n. 


That the 9 motion of the ſmall veſſels of animals is the principal 5 
caye promoting the circulation of their fluids. 


AVING ſhewn the inſufficiency of the powers already men. 

- tioned to account for the circulation of the fluids in the very 
ſmall veſſels of animals, we {hall now proceed to explain what v we 

imagine to be the Principal cauſe of this circulation. 

ALTHOUGH, 

* Leeuwenboek, Epil. 65. p. 167. 2 
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ALTHOUG H, as has been obſerved above, the regular alternate pul- i 
ſation of the arteries does not extend beyond the capillaries of the il 
firſt order, except, perhaps, in parts very near the heart ; yet we are 1 

not to conſider the ſerous, lymphatic, and other ſtill ſmaller veſſels, 5 {| 
as unactive canals not contributing to promote the circulation of i 
their different fluids : on the contrary, it is probable, that theſe veſ- | 
{els are continually agitated with ſmall alternate contractions, to — 

which the circulation in them is in a great meafure owing. | i 

SEVERAL phyſiological writers have ſuppoſed an oſcillatory mo- | 
tion in the ſmall veſſels of animals “; but few have ſaid any thing 9 

ſatisfactory concerning its cauſe, Baglivi ſuppoſed that the mem- | 
branous parts of the body derived their oſcillations from the dura g 
mater; and that the vaſcular ſyſtem and fleſhy fibres had theirs 
from the heart: but, as it is now certain, that the dura mater has no 
other motion than what ariſes from the pulſation of its own veſ- 
ſels or thoſe of the brain; and as the alternate contraction of the 
arteries, depending upon their preceding. dilatation by the blood 
thrown out by the heart, has no place in the ſerous, lymphatic, 
and inferior orders of veſſels, the vibratory motions of theſe ca- 
nals muſt be deduced from ſome other cauſe. 

Many experiments and obſervations ſhew that the ankular 
fibres of animals are fo framed, as to be readily excited into con- 
traction by a fimulus, The ſmall veſſels, therefore, which have a 
muſcular coat, as well as the larger ones, muſt neceſfarily be agi- 
tated with alternate contractions, as often as they are ated upon 
by any thing capable of gently irritating them; but ſuch are the 
blood and the finer fluids, which, while they paſs ſlowly through 
the ſmall veſſels, ſtimulate their internal ſurface, and excite in them 
gentle but repeated contractions. 

SoME of the greateſt philoſophers and phyſicians, of ancient as 
well as later times, have imagined the blood to be a very active 
fluid, endowed with uncommon qualities, and, as it were, the 


"Fr. © Rk ſource 


Among others, the learned De Gorter, is his treatiſe De motu vitali, has not only ad- 
mitted a vital oſcillatory motion in the ſmall veſſels, but endeavours: to ſhew, that, without 
this, the force of the heart would be unable to carry on the circulation; 936. Es. 
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ſource of life œ; nor do they ſeem to have been led into this opi- 
mon ſo much from any favourite theory, as from experiments and 
obſervations on living animals. But, without entering into, much 
leſs defending, the peculiar notions of thoſe authors concerning 


the blood, we ſhall only ſay, that this fluid is well fitted to act as 


a gentle ſimulus upon the ſenſible fibres of animals, whether we 


_ conſider its compoſition, heat, or inteſtine motion : for, while the 


{aline and other acrid particles in the blood render it proper for 
irritating the tender veſſels, its heat and inteſtine motion keep all 
its parts in a perpetually vibrating ſtate, which muſt increaſe their 
ſtimulating power T. Agreeably to this, we find, that, in many 


inſets and ſome larger animals, the circulation becomes more lan- 
guid as the weather grows colder, and that, in the winter, it is 
wholely at a ſtand, till, by the warmth of the returning ſpring, the 


particles of the fluids begin to be briſkly agitated, and conſequent- 
ly the ſolids ſtimulated into contraction. Harvey has long ſince 


_ remarked, that the hearts of ſeveral ſhell-fiſhes are only ſeen to beat 


in warm weather J; and the curious obſervations of M. de Reaumur 
have ſhewn us, that the lives of inſets may be lengthened or ſhort- 
ened, and made more or leſs active, by cxpoling them to different 


degrees of heat and cold 5. 


Tuvs much being ſaid to ſhew, that the blood is well fitted to 
act as a ſtimulus, we ſhall offer ſome further conſiderations to prove, 
that the ſmall veſſels are, by its influence, really excited 1 into alter- 
nate contractions. 

1. WE are led to conclude. this from what we obſerve in the 


larger canals and veſſels of animals. Thus the ſeveral portions of 


the inteſtinal tube are ſollicited into alternate contractions by 
the aliment, air, and bile, ſtretching their coats and ſtimulating 


their internal ſurface : : and, as we imagine a an alternate motion in 
the 


* Ariſtot, Hiſtor. animal. lib. 3. cap. 19. ; and Harvey De generatione animal, exercitat. 
1; 5 1. 

+ See an Eſſay on the vital and other Ane motions of animals, ſect. 3. 

+ De motu ſang, cap. 17. "Wb 

$ Hiſtoire des inlectes, tome 2, memoire 1. 
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the ſmall veſſels neceſſary to promote the circulation of the fluids 
in them, ſo we know certainly, that it is the periſtaltic motion of 
the inteſtines which is the principal cauſe of conveying the digeſt- 
ed aliment to the redum. | 

Nor only the auricles and ventricles of the heart, but the trunks 
of the vene cave adjoining to the right /mus vengſis, are continual- 
ly agitated with alternate contraQtions *. The trunks of the wvene 
cave preſerve this motion, in animals Rely dead, ſome time after 
the pulſation of the heart has ceaſed ; but no ſooner 1s the blood. 
contained in theſe: veſſels evacuated, and new ſupplies intercepted 
by ligatures, than their ſides collapſe, and remain without motion f: 
hence we are led to conclude, that the alternate contractions of theſe 
veins are, like thoſe of the heart, owing to the blood acting upon 
them as a ſirmulus, © 

IT 1s generally allowed that the Sv ole of the larger arteries, in 
which there is a remarkable pulſation, is owing, not only to the 
elaſticity of theſe veſſels, whereby they endeavour ſimply to recover 
_ themſelves, but partly alſo to a proper muſcular contraction of their 
tendineo-carnous coat þ : and, as this is excited by the blood thrown 
into them by the heart, which, at the ſame time that it diſtends 
their fibres, gently irritates their internal ſurface, it ſeems reaſon- 
able to allow, that the ſmaller veſſels, endowed at leaſt with equal 
ſenſibility, muſt be excited into feeble but continually repeated con- 
tractions, by the gentle ſlimulus of their circulating fluids. 

FURTHER, as there are ſome of the imperfect animals which 
have no heart, the circulation in them muſt be owing to the con- 
tractile power of the veſſels themſelves excited into action by the 
| fimulus of the fluids. And that the veſſels of thoſe animals, which, 
in a natural ſtate, have a heart, are endowed with a ſimilar power, 
ſeems proved by obſerving that ſome monſters want a heart and 

e „ any 
* Eſſay . motions, &c. p. 35. 
+ Bartholin. Epiſt. cent 4. p. 109. Gc. 


the diminution of the ſtrength of the pulſe in an arm that is quite pale is a x Rirong 
proof that the —_ arteries act partly by a muſcular Lover, 
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any thing analogous to it ®, in whom the fluids muſt have circula- 


ted chiefly by the power of the veſſels. 


2. A variety of facts might be adduced to demonſtrate an alter- 
nate contractile power in the ſmall veſſels of animals, and that this 


is exerted more or leſs according to the _— of irritation affect. 
ing them. 


Tus, the ſteams of hot ſpirit of wine received 1 into the eyes, 


not only occaſion a greater flow of tears from their veſſels, but, in 


a few ſeconds, produce an inflammation in them, that is, they make 


the globules of red blood enter the ſerous or lymphatic veſſels of the 


conjunctiva. Now, as this additional momentum of the blood, where- 


by it is enabled to dilate theſe veſſels, cannot proceed from the heart 
or larger arteries, fince their force cannot be altered in the preſent 


caſe, it muſt be owing to the extraordinary alternate motion exci- 


ted in the veſlels of the eye by the ſpirit. 


I preſume it will not be alledged, that the vapour of ah ſpirit 
raiſes an inflammation in the eye, by contracting its veſlels ſo as to 


_ occaſion an obſtruction in them, and that this obſtruction after- 


wards produces the inflammation, by leſſening the number of veſ- 


ſels thro' which the blood paſſes, and conſequently increaſing its 
force upon the obſtructed ones: for, not to infift on what might be 
_ eaſily proved, that no obſtruction can ever produce an inflammation 


except in ſo far as it gives riſe to an unuſual irritation ; the ſpirit of 


wine ſhould, by contracting the ſerous and lymphatic veſſels of the 
conjunctiva, enable them to ſuſtain this additional force. 


Bur further, why does tepid milk and water, or a poultice of 


bread and milk, leſſen an inflammation of the eye, while acrid, aſtrin- 


gent, and ſpirituous applications increaſe it? According to the doc- 


trine of inflammation, from mere obſtruction, together with an in- 
creaſed force of the heart and larger arteries, one would imagine 


that the former ſhould, by relaxing the ſmall vellels, expoſe them 


to greater dilatations by the increaſed force of the blood, and there- 


by increaſe the inflammation ; while the latter ſhould, by contract. 
ing thoſe veſſels, enable them not wy to reſiſt the blood impelled 
| by 
vid. Van Swieten Comment. in mary rome Aph. vol. 1. . 2 56, ; and Hiſtoire de I'Acad, 
des ſciences, 1703; & Memoires, 1740. 
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by. the heart, but alſo to expell the obſtructing red globules. But 
the truth of the matter is, that the tepid milk and water and poultice, 
by relaxing the veſlels, leſſen or remove the irritation and ſenſe of pain, 
which pain, by raiſing uncommon contractions in the ſmall veſſels, 
was the cauſe of the inflammation ; while acrid, aſtringent, and ſpi- 
rituous applications, tho' they tend to contract the veſſels, yet, by 
increaſing their vibratory motions, greatly augment the force of 
the blood in them, and therefore muſt neceſſarily increaſe the in- 
flammation. 

3 THE heat, redneſs, and 6 brought on che ſkin by 
| bliſters and ſinapiſms, are not owing to any increaſe of the force of 
the heart, or of the momentum of the blood in the larger veſſels, 
tho' this is often an effect of their application ; but merely to the 
action of thoſe irritating ſubſtances on the cutaneous veſlels, where- 
by the motion of the fluids in them is greatly augmented. . 

„Tu k ſudden redneſs and glowing warmth of the face, calied 
bluſhing, which, in women eſpecially, accompanies a conſciouſneſs 
of ſhame, can only be ſatisfactorily accounted for from an in- 
creaſed motion of the ſmall veſſels of the face“. 

TRE extraordinary flow of ſaliva which people when Wade 
have upon the ſight or even the remembrance of grateful food, and 
the profuſe ſecretion of urine which hyſterical women are frequent- 
ly ſubject to, cannot be well explained without having recourſe to 
an increaſed motion ſuddenly excited in the ſmall veſſels of the ſa- 
livary glands and kidneys ; and clearly ſhew that the quantity of 
/aliva and urine ſecreted by thoſe organs, does not ſo much depend 
upon the force with which the blood is driven into their veſſels by 
the heart, as upon the greater or leſſer vibratory motions of the ſe- 
cretory veſſels themſelves. And in the ſame manner, is it not rea- 
ſonable to believe, that the motion of the fluids in the ſmalleſt veſ- 

ſels every where thro' the body, is as much, perhaps more, owing 
to their gentle alternate nnn, us to the weve of the heart 
and larger arteries? 


TRE ſecretion of tears, which 3 is very Kitle affected a by er a 
ſerent forces with which the blood is impaled. by the heart, is im- 


mediately 
* See an Eſſay on the vital and other involuntary a motions of animals, p. 115. and 116. 
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mediately increaſed in a very great degree by acrid applications to 
the eyes, or by certain paſſions of the mind. | 

IN the firſt caſe, the greater ſecretion is owing to. the acrid mat. 
ter, which, by its irritation, raiſes an uncommon alternate motion 
in the lachrymal veſſels. Nor can it be well objected here, that acrid 
ſubſtances applied to the eyes or received into the mouth, occaſion 


a greater flow of tears or /aliva, not by raiſing any ſtronger mo- 
tion in the ſmall veſſels of the lachrymal and falivary glands, but 


merely by contracting their excretory ducts, and ſo ſqueezing out 


the liquors contained in them; fince the quantity of tears and „a- 
liva diſcharged in ſuch cafes ſhews, that not only the excretion but 
the ſecretion in theſe glands is greatly increaſed, And if an irri- 


tation of the pelvis of the kidney, or ureter, from a ſtone lodged 
there, often occaſions an uneaſy ſenſation in the extremity of the 


wrethra *; is it not reaſonable to think, that, upon the application 
of ſtimulating things to the orifices of the lachrymal and fali- 
” vary duQs, theſe will not be affected alone, but the irritation will, 
in ſome degree, be communicated to the ſmall ſecretory vellels of 
their reſpective glands, ſo as to excite in them ſtronger and more 
frequently repeated contractions, and conſequently: e their ſe- 


Cretions ! ? 


Taz flow of tears which ben ni certain affections of the 
mind, is, like the greater ſecretion of ſaliva from the ſight of grate- 


ful food, and the heat and redneſs of the face from a conſciouſneſs 


of ſhame, owing to an unuſual vibratory motion excited in the lachry- 
mal veſſels in conſequence of theſe affections, and not to any com- 


preſſion which the lachrymal gland may ſuffer from ſome of the 


neighbouring muſcles, which are then brought into contraction; 
for no degree of alternate compreſſion applied to this gland remark- 


- ably increaſes the ſecretion of tears, unleſs its veſſels, < or choſe of the 
eye, are thereby irritated. "© 4 | 


3. WE have already ſeen, that an increaſed alternate motion in 
the ſmall veſſels occaſions a quicker flow of liquors through them: 
and the towing caſe will ſhew, that, when this motion is much 

= | LEE diminiſhed. 


4 Van svieten com. in Boerh FRAN vol. I. p. 301. ; et Morton de Phthif, lib. 2. e. * 


IN THE SMALL VESSELS. 233 
diminiſhed-or wholely ſuſpended, theſe veſſels collapſe, and the cir- 
culation in them either becomes lan guid, or ceaſes. 


A boy betwixt four and five years of age was, on Saturday after- 
noon, ſuddenly ſeized with an apoplexy or abolition of ſenſe and 
voluntary motion. On Sunday morning, at nine o'clock, when I 
firſt ſaw him, his pulſe was full and quick, and his eyes had ſome- 
thing of a glazed appearance; but in the evening this was more re- 
markable. Monday, a little before noon, he was {till alive, but his 
breathing was very laborious, and his pulſe ſmall and quick; at 


* 


this time, his eyes were more ſhrivelled than wad uſed to 5 in 
thoſe who have been ſeveral hours dead. 
TH1s glazed appearance of the eyes could not be owing to the di- 5 
minution of the force of the heart, ſince the pulſe was full and ſtrong 
for twenty-four hours after the · diſeaſe came on: nor can the failure 
of the pulſe, afterwards, account for the eyes appearing more ſhri- 
velled than is uſual in perſons newly dead. But if the circulation 
of the fluids in the ſmall veſſels be chiefly owing to a vibratory 
motion in them, and if this muſt ceaſe when the influence of the 
nerves is intercepted; in this boy, whoſe brain, eſpecially its an- 
terior part, was ſo much obſtructed, the motion of the fluids in the 
very ſmall veſſels of the cornea and the ſecretion of the aqueous hu- 
mour muſt have been conſiderably diminiſhed; and hence the dim- 
neſs and ſhrivelling of the eyes &. 465-18 
Tut withering of a member that is palſied, or deprived! of che 
nervous power, is to be accounted for in the ſame manner, and is 
a proof that the circulation of the fluids through the inferior orders 
of veſſels, is not more owing to the force of the heart, than to the 
action of theſe veſſels themſelves. This withering has made ſome 
imagine, that nutrition is performed by the nerves: but the ap- 
pearance, we ſee, is eaſily accounted for without this ſuppoſition; 
and there are good reaſons to think that the T Nerves are ſolely. 1 ſub- 
ſervient to motion and ſenſation. 1 ist i 
G g 5 . Arno! 


__ * Nuck obſerved che fecretion by the glands to be much diminiſhed; or entitely Ropt, — 
after their nerves were obſtrudted or compreſſed, Vid,  Adegograph. curiol, p · 50. B+ 
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and forwards, of the globules of blood in. the capillary arteries, 
formerly obſerved in dying animals by Leeuwenhoek, and lately 
deſcribed more accurately by the learned M. de Haller T. As this 
motion continues after the heart is cut out of the body, it cannot 
| be owing to any impulſe of the blood communicated from the larger 


traction between the globules of blood t, ſince this fluid, neither 


ſhews ſuch a power. 


ſmall veſſels, We ſee that in animals newly dead, the vena cava is 
excited into alternate contractions by the fimulus of the blood con- 


to the air, or to the action of other ſtimuli, are frequently agitated | 


4. ALTHO' the alternate contraQtions of the ſmaller veſſels, which 
we have been contending for, cannot be diſcerned in moſt animals; 
yet they may be ſeen in the legs of a bug: in the ſmall veſlels of 
which an extraordinary vibration is diſcovered by the microſcope “. 

F. LasTLY, The vibratory, though inviſible motion of the ſmall 
veſſels, is more confirmed, by that irregular motion, backwards 


arteries: and we have no reaſon to aſcribe it to any peculiar at- 
when received into ſmall glaſs tubes, nor in any other experiment, 


"THis oſcillation, however, of the globules of blood may be ac- 
counted for from an irregular vibratory motion in the ſides of the 


tained in it, and that the fibres of the muſcles, upon being expoſed 


with a weak, irregular, and tremulous motion; it ſeems therefore 
reaſonable to conclude, that the ſmall arteries, which are of a ſimilar 
nature with the vena cava, and whoſe power of motion in living 
animals ſhews them to be in ſome degree muſcular, may, after the 
circulation ceaſes, by the flimulus of the cold air, or of the globules 
of blood contained in them, continue to be thrown into {mall but 
irregular contractions, which, though not obſervable even by the 
microſcope, yet are diſcovered by their effects: for it is eaſy to ſee, 
that by the ſmalleſt contraction of the ſides of a capillary artery, the 
contained blood will be put in motion, which will be renewed as 
often as ſuch contractions happen. | 
THis is ſtill farther confirmed from its having been fade 

| . hat 


* Baker on the maicraſcope, N % ũ 4... 
+ AR. Gottingenſ. vol. 4. p. 351» I wid. p. 384. 
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that a few globules of blood extravaſated between the lamine of the 
meſentery aſcended and deſcended irregularly, and were agitated with 
the ſame kind of oſcillatory motion as in the ſmall arteries *: for as of- 
ten as by the leaſt agitation in che air, or other cauſe, the laminæ of the 
meſentery approached nearer to one another, the globules would fly 
from that place; and would return to it again as ſoon as they re- 
ceded from each other, in much the ſame manner as water ſuſpend- 
ed between two panes of glaſs is obſerved to aſcend or deſcend, juſt 
as theſe panes are brought nearer to, or removed farther from each 
other. 
Tur objection againſt the reality of a vibratory motion in the 
ſmall veſſels of animals, becauſe the microſcope {hews it not in moſt 
animals, is of no great weight; ſince it can ſcarce be doubted, that 
the particles of all bodies, eſpecially fluids, are affected by heat 
with a perpetual oſcillatory motion; and yet, unleſs the heat be 
great, the eye, even aſſiſted by che beſt microſcopes, cannot diſcern 
this motion. 
FURTHER, ſince the microſcope ks ſhews the circulation of the 
f fluids in the red capillary arteries, but not in the ſerous, lymphatic, - 
and many inferior orders of veſſels, can it be expected that any al- 
ternate vibratory motion {ſhould be diſcovered in theſe veſſels? Or, 
is it reaſonable to deny an alternate motion to all veſſels or particles 
of matter which are too ſmall to fall under the notice of our ſenſes? 
AL THo' the branches of the vine were tranſparent, ſo that the 
motion of the ſap in its veſſels could be ſeen by the help of a good 
microſcope; yet it is probable that we ſhould not be able to diſcover 
any vibratory motion in them: and yet the force of the ſap in the 
bleeding ſeaſon ſhews, that, beſides attraction, there muſt be a real 
propelling power exerciſed by the veſſels of the vine F 
Ir the diameter of the aorta in its diaftole does not exceed i its dia- 
meter when contracted above + of a line, i. e. 28 of its diameter 1; 
and if the change of diameter, which happens in the red capillary 
8 8 1 e 


* via, Act. Gotting: vol. 4. p. 354+ 
F Vid. Hales's Statical eſſays, vol. 1. 


+} Vid. Weitbrecht in Comment, Academ, Petropolitaa. vol. 7 p. 314. 
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arteries and inferior orders of veſſels from their vibratory contrac- 
tions, be three times leſs in proportion to the magnitude of theſe 
veſſels than the difference of diameter in the aorta; ariſing from its 
alternate diaſtole and ſitole; then the difference between the great- 


eit and leaſt diameter of a capillary artery capable of receiving 


only one globule of red blood, when moſt dilated or contracted, will 
be equal to +54 part of its diameter; i. e. ſuppoſing its diameter 
ze s of an inch, ses of an inch; and the ſpace deſcribed 


by each ſide of ſuch an artery, when it n one of its ſmall 


vibratory contractions, will be only equal 28e part of an- inch, 


_ which is greatly too ſmall to be diſcerned by the beſt microſcope. 


Ha vid thus endeavoured, by a variety of arguments, to ſhew, 


that the ſmall veſlels of animals are, through the gentle /f:mulus of 


the fluids, continually agitated with alternate contractions, we 


hall now, briefly, point out their uſe in carrying on the circula- 
tion. And it muſt appear evident to every one, that the inferior 
orders of veſſels will not only not retard the motion of the fluids, 
but greatly promote it; ſince every ſmall portion of them will, like 
a little heart, by its alternate contractions, puſh on its contained 


fluid. Nor ovght theſe contractions, however weak and imper- 
ceptible, to be judged unable to produce this effect; ſince the mo- 
tion of the fluids in the very ſmall veſſels is far from being rapid, 


and juſt ſuch as might be expected to ariſe from this cauſe. The 


Revcrend Dr Hales has obſerved, that, in a capillary red artery in 
one of the muſcles of the abdomen of a frog, the blood moved only 
an inch! in a minute and a half *: and it is $ probate, that, in the 

fineſt. 


* Statical eſſays, vol. 2. p. 68. Leeuwenhoek and the illuſtrious M. de Senac have alſo; 


obſerved the motion of the fluids to be very flow in the ſmall veſſels. On the other hand, 


M de Haller, in his late treatiſe on the motion of the blood, tells us, that he has frequently | 


ſeen this fluid moving faſter in a ſmall arterial branch in the meſentery of a frog, than in the 


trunk whence it took its riſe (a) But we cannot conclude from this, that the velocity of the 
blood is greater, in a natural ſtate, in the ſmall branches than in their trunks; for this is repug · 
pant to the moſt certain obſervations, Which ſhew, that the capacity of rhe branches always 


Exceeds that of the trunks from which they proceed. All therefore that can be fairly deduced: 


from M. de Haller's obſervations is, that the blood may move as faſt or even faſter i in ſome of the: 


ſmall 
* 
* 
. 


(a) Act Cotung. vol. 4. P. 294. 295. and 299 
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aneſt ſecretory veſſels of the brain, the fluids may not move above 
* of an inch in a minute, i. e. not twice as faſt as che minute- 
rand of a ſmall-ſized watch. 

Ir it be objected, That, as the b arteries and veins are 
without valves, their alternate contractions muſt puſh the fluids e- 
qually back towards the heart, as onwards to the larger veins: it 
may be ſufficient to anfwer, That the reſiſtance ariſing from the ſe- 


milunar valves of the aorta, and from the force of the heart and 


larger arteries a fergo, being greater than that which oppoſes the 


conveyance of the fluids into the larger veins, the fluids acted up- 


on by the ſmall vibrating veſſels muſt neceſſarily Le determined to- 


wards the latter. But further, why may not the alternate contrac- 
tions of the ſmall veſlels, like the periſtaltic motion of the inteſtines, 
proceed in ſuch manner as to impel their fluids more ſenſible on- 


wards to the veins than backwards to the larger arteries ? 
UroN the whole, as we conceive the motion of the blood in the 


larger veſſels, and even capillaries of the firſt order, to be owing to 
the alternate Hole of the heart and arteries ; ſo in the ſerous, lym- 


phatic, and {till ſmaller veſſels, where this force either reaches not 


at all, or is greatly diminiſhed, the circulation ſeems to be carried : 
on chiefly by the vibratory motions of thoſe veſſels themſelves : 


and, the finer fluids being in this manner conveyed into the larger 


veins, the pulſation of the neighbouring arteries, the action of the 
voluntary muſcles, and the alternate compreſſion made upon all the 


contents of the abdomen and thorax by the motion of reſpiration, 
will promote their return to the: heart along with the red. blood i in 
the venæ Cave. 


WHAT we have ſaid of the inden of the fluids in general, we 
would have underſtood alſo. of their motion in the ſecretory ducts. 
of the ſeveral glands. In thoſe glands whoſe veſſels. are moſt pa- 


tulous, the ſecretion may be partly, and indeed principally, carried 


on by the force of the heart and larger arteries; W a proof of which 
ſeems- 


ſmall arterial branches than i m the tn from which they take their riſe, as often as thoſe: 


branches are affected with an unuſual irritation, or the other branches proceeding from the: 
lame trunk are obſtructed or contracted by cold or other caules.. 
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ſeems to be the bloody urine voided by ſuch as have weak kidneys, 
aftex. violent exerciſe : but in other glands, whoſe ſtructure is finer, 


and particularly 1 in the brain and teffes, the motion of the fluids ; in 


the ſecretory and excretory veſſels ſeems to be much leſs owing to 
the force of the arterial blood a fergo, than to ns _ vibratory 


_ contractions of the veſſels themſelves, 


WiTH regard to the nerves, which are generally conſidered as 


the excretory ducts of the brain; it is probable, that the convey- 


ance of their fluid to the various parts of the body is not only ow- 


ing to a gentle oſcillation in them and their ſurrounding mem- 
| branes, but alſo, in ſome degree, to their attraction as capillary 


tubes ; for no ſooner can there be a waſte of this fluid at the ex- 


tremity of any nerve (whether this happens from exhalation, al- 
ternate compreſſion of the neighbouring parts, or any other cauſe) 
than, by its attractive power, it will be filled again. In the other 
glands, however, whoſe excretory ducts, by their union, ſoon form 
pretty large canals, no ſuch attraction will have place. a 


1, FRoM what has been faid, it may appear, that we are not to 


conſider the force of the heart and contraction of the larger ar- 


teries, as the ſole cauſes of the circulation of the fluids in animals. 
The whole vaſcular ſyſtem is endowed with a moving power, which 


is conſtantly excited into action by the ffimulus of the circulating 


fluids ; ſo that while the ſmall veſſels, by means of friction, deſtroy 


in part the momentum of the juices, they, at the ſame time, com- 


municate, by their gentle vibratory contractions, a new impulle to 


them. Every part therefore of the vaſcular ſyſtem, as well as the 
heart and larger arteries, nay every ſection even of the ſmalleſt veſ- 


ſel, is to be conceived as promoting the circulation of the fluids ; 
that great work, upon which the life of the whole depends, and 
in the carrying on of which almoſt every part of the body is ac- 
tive. 
9. Ir the motion of the guids! in che inferior orders of veſſels be 
not ſo much owing to the force of the heart and larger arteries as 
to the alternate contractions of thoſe. veſſels themſelves, we may 
eaſily ſee why frictions, warm, Penetrating, and ſtimulating fo- 
mentations, 


mentations, and cataplaſms, Oc. are often more ſucceſsful than in- 
ternal medicines, in removing obſtructions in the ſerous, lympha- 
tic, and other ſmall veſſels; ſince they not only tend to attenuate 
the obſtructing matter, but increaſe the oſcillatory motion of thoſe 
veſſels. For the ſame reaſon, warm mineral waters, pumped with 
conſiderable force upon a part affected with the rheumatiſm or ſeia- 


| tica, have effected a cure after other remedies had been uſed in 


val. . 
Warm ſpirit of wine, cither alone or mixed with hes things, 


proves often a good deobſtruent when applied externally: yet I have 
known ſome people who were afraid to uſe it with this intention, 
leſt it ſhould coagulate the ſerum of the blood: but their fears were 
groundleſs ; for the quantity of ſpirit of wine which enters by the 


pores of the ſkin, is too ſmall to coagulate; beſides, as it is taken 


up by the abſorbent veins, it muſt go to the heart, and be mixed 


with the maſs of blood, before it can come at the obſtructed veſ- 


ſels, unleſs when the obſtruction happens to be in any of thoſe 


glands in which the lymphatics terminate ; for ſince my very inge- 
nious Colleague Dr Monro junior has proved theſe lymphatics to 
be no more than abſorbent veins ®, they muſt carry the finer parts 
of ſuch ſubſtances as are applied to their mouths directly to thoſe 


glands which they enter, and before they can be mixed with the 


maſs of blood. But, although little is to be expected from the re- 
ſolvent quality, or to be apprehended from the coagulating power 


of the ſpirit of wine; yet in many caſes it proves a good deob- 
ſtruent, by raiſing a more than common oſcillatory motion and 


”_ in the veſſels of the part to which it is applied. 
Ir the circulation in the ſinall veſſels be, in a great meaſure, 
3 to their vibratory motion excited by the ſlimulus of the cir- 


 culating fluids, it will follow, that, when theſe veſſels, in any part 
of the body, are affected with an extraordinary irritation, they muſt 


be agitated with much ſtronger and more frequently repeated con- 
tractions than uſual: whence the force of the blood in them will 
be much increaſed ; ; and the ſmall arteries vin not only Me. more 


> Vid. Dilfert, de venis jompbatics ralyuloſs, | 
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than uſually, diſtended with blood, and conſequently. the part in- 
flated, but the red globules will be puſhed in to the ſerous veſſels “, 
and in many caſes will be forced into the ſpaces of the tela cellu- 
loa, through the dilated orifices of the ſmall arteries, which termi- 
nate in them ; and this muſt happen whether the force of the 
| blood be, or be not increaſed in the other veſſels of the body. An 
inflammation, therefore, is not owing to an increaſed force of the 
Heart and larger arteries conſequent upon an obſtruction, as ſome 
authors of great name have imagined,” but to an increaſed alter- 
nate contraction in the ſmall veſſels, whether this ariſes from ſome 
obſtructing matter overſtretching their fibres, or acrid matter ir- 
ritating them. An obſtruction without an irritation in the ob- 
ſtructed part, never occaſions inflammation; but the irritation of 
any ſenſible part with a ſharp inſtrument, or acrid matter, never 
fails to produce this effect, although there be no preceeding ob- 
ſtruction, nor increaſe of the force of the heart. When a large 
artery is tied in the operation of the aneuriſm, we do not find, 
that the increaſed momentum of the blood 3 in the neighbouring ar- 
teries produces an inflammation in the arm; but, when a tendon 
is wounded in bleeding, or a little acrid matter is collected below 
the nail, a remarkable pain, ſwelling, and inflammation enſue. 
HOwE VER, although an increaſed force of the blood in the large 
veſſels is not the cauſe of inflammation, yet it is frequently the con- 
ſequence of it: for, as often as the inflammation is great, or the 
part inflamed very ſenſible, the whole nervous ſyſtem will be ſo 
affected by the pain, as to render the heart and larger arteries more 
irritable, whilſt the blood, now vitiated by the obſtruction and in- 
ammgan, muſt act upon them as a +fronger mee chan uſual. 


Hence 


6 Gen an inflammation ab. errore lac may not ani fo Fea as has hem alledged, 
yet the inflammation of the cornea and conjunctiva covering it, whoſe veſſels in a natural 
ſtate do not admit red globules, is a ſufficient proof that inflammations have not only their 
ſeat in the red capillaries, but alfo in the ſerous arteries, Nay, the effuſion of blood into the 

| ſpaces of the tela celluloſa, is itſelf a proof of an error loci in inflammations; ſince this effuſion 
is much ſeldomer owing to a rupture of the ſmall red arteries, than to a dilatation of the 
orifices of thoſe veſſels which in a natural ſtate only tranſmit a thin colourleſs fluid, 7 

1 Haller, Element. phyſiolog. tom. 1. lib, 2. ſect. 30. 
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Hence we may ſee; why, in inflammations, the pulſe is often little 
changed till the diſeaſe has continued for ſome conſiderable time. 
In inflammations of the ſtomach, inteſtines, and uterus, the pulſe, 
though much quickened, often continues ſmall ; becauſe, ON AC- 
count of the great ſympathy between the nerves of theſe organs and 
thoſe of the heart, the heart becomes ſo irritable as to contract be- 
fore its ventricles are filled with the returning venous blood. 
Fox what has been ſaid it may appear, that, in the cure of in- 
flammations, beſides diminiſhing | the force of-the circulation in ge- 
neral by bleeding, a particular regard is to be had to the veſlels of 
the part affected, whoſe extraordinary alternate contractions 9:78 
be leſſened. by proper emollient and anodyne applications, and, 

many caſes, by bliſtering the. neighbouring parts. Dr Pringle 55 
often obſerved the good effects of bliſters, even when early applied 
in pleuriſies and other internal inflammations . And I have fre 
quently ſeen. a bliſter, in fifteen hours, remarkably leſſen the quick- 
neſs of the pulſe, not only! in obſtructions of the lungs attended 
with a fever and conſiderable ex pectoration of phlegm FT, but allo 
in pleuritic caſes, and in an angina, after bleeding once and again 
had had little effect; nay, in obſtructions of the lungs and pleuri- 
ſies, I look on it as one of the worſt ſigns, when after proper bleeding 
a large bliſter does not leſſen the quickneſs of the pulſe; for I have 
rarely ſeen any ſuch caſes that did- not prove fatal. Many phy- 
ficians are prejudiced againſt þliſters in inflammations, becauſe, by 
their irritation, they are ſuppoſed to increaſe the force of the circu- 
lation in general: but, not to mention, beſides, the good effects which 
they may have by attenuating the obſtructing matter, and making 
a a derivation of ſerous humours from veſſels which are nearly con- 
nected with thoſe. of the part affected; if the account we have given 
of inflammation be true, it muſt follow, that although the material 
cauſe of an inflammation, : 7, E, he: acrid or obſtructing matter, be | 
not immediately removed by bliſtering; yet if, according to Hip- 
. Pocrates 


® Lee his obi on the Kſcaſes of 3 Ut edit p. 153. 278. and 179. 
y See Philoſophical tranſaQ, vol. * Lark 2. Pp. 8 
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pocrates * the painful ſenſation in the inflamed veſſels be leſſened 
by its means, the extraordinary alternate motions of theſe veſſels, 


and conſequently the cauſe which continues and increaſes the in- 


flammation, muſt alſo be leſſened. Hence it appears, that a bliſter, 
though it tends to increaſe the force of the circulation in general, 


may yet leſſen the impetus of the blood upon the veſſels of an in- 
flamed part even more than bleeding. In patients in whom there 


is no fever or increaſe of the circulation from any inflammation, 


bliſters are obſerved, by their frmulus, to raiſe the pulſe and augment 
the heat of the body; but in internal inflammations, after ſuch 
bleeding as the circumſtances of the patient may require, bliſters 
often abate the fever and heat of the body, as well as the quickneſs 
of the pulſe, by leſſening or removing the inflammatory obſtruction. 


WHAT has been ſaid of DEFINE, may be e to cupping 
and ſcarifying in pleuriſies, angina's, Oc. 
SIN APISMõ, laid to the ſoles of the feet, remove or leſſen a els 
rium, not by determining the blood more copiouſly to the inferior 


i extremities, for their effect in this reſpect is trifling; but by raiſing 


a conſiderable pain, which ſo affects the mind, as to render it lefs. 


ſenſible of the unuſual ſimulus or irritation in the brain, or its mem- | 
branes, i. e. of the cauſe producing and continuing the delirium, 
Nor is it material to what part of the body thoſe cataplaſms are 
applied; for a ſtrong delirium, in a fever, has been removed by the 


application of a ſinapiſm, by miſtake, inſtead of a dne of 


 theraaca, to the region of the ſtomach, 


We may alſo, from what has been faid, ſee how ravings, phren- 


fies, and madneſs have been cured by the power of muſic Þ, or by 
a ſudden fright +; for theſe, by greatly affecting the mind, and 


fixing its attention, not only render it leſs ſenſible of the diſordered 


ſtate of the brain and its membranes, but, by the ſtrong impreſſion 


they make on the /en/orium commune, may tend to diſlodge or remove 


the cauſe of the diſeaſe. 

8 EC T. 

„Abs bro Cc Yivouavoy, jd dare 7 Gori reren 8 opoJportpys apuavpot Y frepor, Duobus doloribus ſimul: | 

obortis, non in eodem loco vehementior obſcurat alterum. Aphor. lib. a; No. 46. | 
+ Hiſtoire de VPAcad, des ſciences, 17508 & 1717. 

} Van Swieten Comment, in Boerhaave Aph. y 11. 2 
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SECT. II. 


07 thi motion f the fluids in thoſe weſel of animals commonly called 


| abſorbent. 


ESIDES the ſmall veins, which are continued veſſels with the 
arteries, and terminate at laſt in the two venæ cave, there are 


others which take their riſe from the internal ſurfaces of the ſeve- 


ral cavities in the body, and from the ſkin: and, as the fluids which 


theſe veſlels convey cannot be impelled into them by the force of the 
heart or arteries, they have been thought to receive them by ſuction, 


and therefore have been called abſorbent or imbibing veins. In the 


inteſtines we find two kinds of them, viz. the lacteals, and thoſe 


commonly called abſorbent veins ; which laſtare alſo to be found upon 


the ſurface of the ſkin, peritoneum, pericardium, pleura, veſicles of 
the lungs, dura and pia mater, and, in ſhort, upon every membrane 
which lines a cavity. In accounting for the motion of the fluids in 
theſe veſſels, we ſhall begin with the lacteals; in x order to which it 


may be neceſſary to premiſe, 


1. THAT the lacteal veins have their origin in the vitlous coat 


of the inteſtines where their orifices are ſo {mall as to eſcape the 
eyes of anatomiſts: that leaving the poſterior ſurface of the vil- 


lous coat, they paſs through the nervous and muſcular coats, and, 


uniting into larger canals, are diſtributed in the form of a net- 


work in the external cellular membrane of the inteſtines ; and that 
after this, they enter the meſentery, and are furniſhed with nume- 


_ Tous valves, which hinder the return of the chyle to the inteſtines. 


2. As often as the muſcular coat of the inteſtines is contracted, 


the lacteal veins, which paſs between the interſtices of its fibres, and 


are diſtributed in the nervous and external cellular membranes, muſt 
be compreſſed ; but are relaxed and freed from this preſſure, when 
this coat ceaſes to contract, 
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3. Ir is well known that ſmall glaſs tubes are endowed with a power 
of attracting fluids, ſo as to raiſe them conſiderably above the li- 
quors in which they are immerſed. That this power increaſes ex- 
actly in the inverſe ratio of their diameters. That theſe tubes, whe- 
ther ſtraight or crooked, in a perpendicular or oblique poſition, in 
vacuo or in the open air, attract fluids to the ſame height, provided 
their diameters be equal. That, when a capillary glaſs tube ends 


in a larger canal, the fluid is elevated ſo as to fill the capillary part, 


but does not none any further. That, if the diameter of a glaſs 
tube exceeds g of an inch, its power of attraction is ſcarcely percep- 
tible: and laſtly, That the ſame glaſs tubes attract different fluids 


to diff rent heights, and this neither in proportion to the tenacity 


nor gravity of the liquors. From all which it is natural to con- 


clude, that the lacteal veins, which, in their beginning at leaſt, are 
ſmaller than any glaſs tubes hitherto made, muſt be endowed 


with a conſiderable power of attracting the aan when it is ap- 


plied to their orifices. 


Ho w far the attractive power in ſuch annals. as the lacteals and 0- 


ther abſobent veins is, ceteris paribus, greater or leſs than in glaſs 


tubes, we have no experiments to determine: but as the urine, an 
animal liquor, is more ſtrongly attracted by glaſs. capillaries than 
water or any other fluid “; it is not unreaſonable to ſuppoſe that 
animal capillaries may have a ſtill {ſtronger power of attracting it. 
And, as the ſame fluid is differently attracted by capillary tubes of 


different ſubſtances, though of the ſame diameter f; is it not pro- 
bable, that the ſeveral abſorbent veins in animals may be ſo formed 


as to attract their proper liquors molt ſtrongly? 

FURTHER, the remarkable attractive power of which the l 
veſſels of vegetables are poſſeſſed, and by means of which they draw 
from the ſame earth very different juices, is no ſmall argument for 
allowing a ſimilar attraction in the veſſels of animals. It is by this 


power that the ſap continues to riſe in the veſſels of trees, even in the 


Winter, though flowly and ina ſmall ng & nor can it be 1 'Y 


* Muſchenbroeck de tub. capill. vitr. cap. 3. 
+ Muſchenbroeck Element. philoſ. natural, cap. 18. 531. 
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that it is the heat of the ſun which promotes the aſcent of the ſap 
then, as it does in ſummer; ſince trees in cold cloudy weather, pro- 
vided it be dry, and in places which the ſun in winter cannot reach, 
take up cantinually, by their roots, as much moiſture as is neceſſary 
to ſupply the waſte by perſpiration in their trunks and branches. 
and Dr Hales has obſerved, that cut branches will imbibe from the 
ſmall end immerſed in water to the great end, as well as from the 
great end immerſed in water to the ſmall end “: hence it follows, | 
that the aſcent af the ſap in the veſſels of plants, is not owing to 
any peculiar ſtructure, but ſolely to capillary attraction. 

IT is true indeed, that though capillary attraction makes the ſap to 
- riſe in plants, 1 it cannot, without the aſſiſtance of ſome other cauſe, 
make a continued flow of it from the roots to the branches and 
leaves; becauſe, as ſoon as capillary tubes are filled, or have raiſed 
fluids to a certain height, all motion from attraction ceaſes: but as 

the ation of the air and the ſun upon the trunks, branches, and 
leaves of plants oceaſions a plentiful perſpiration of the ſap by their 
pores, a proportional quantity will be attracted from the earth by 
their roots to ſupply this waſte, and to keep the capillary veſ- 
{els full. However, as often as the abſcnce of the ſun and the 
moiſt ſtate of the air put a ſtop to the perſpiration of vegetables, 
the ſap ceaſes to aſcend: nay, if the earth be warm and dry, the ſap 
acquires a retrograde motion: and hence it is, that, in a cool ſum- 
mer's evening when the dew begins to fall, vegetables attract the 
| watery particles in the air by the pores of their leaves and branches, 
in like manner as they had done the moiſture of Wer earth by their 
roots in the day-time T. 5 

Tusk things being se it * be eaſy, to account for the 
paſſage of the chyle into the lacteal veins. 

WIE N any proportion of the inteſtines is relaxed, che lacteal yeſ- 
ſels, which open every where on the ſurface of the villous coat, re- 
ceive the chyle by their attractive power, ſo as to fill thoſe branches 
which are diſperſed in the membranes of the gut. The chyle being 
thus admitted into n capillary mae is by the ſucceeding con- 


cle 
. Statical Eſſays, vol, 1. + +". vid. Hales's. Statical eſſays, WWI. bac 
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traction of the muſcular coat of the inteſtine, which compreſſes them, 
puſhed on towards the meſentery. As ſoon as this contraction cea- 
ſes, the emptied lacteals, being free from compreſſion, fill themſelves 
with chyle as before, which the next contraction of the gut preſſe; 
forward to the larger lacteals in the meſentery. And thus the chyle 
15 by turns attracted and propelled by the capillary form of the lac- 

teals and the periſtaltic motion of the inteſtines. | 
FURTHER, it is probable, that the lacteal veins, like the * 
ſmall veſſels of animals, have a vibratory motion excited by the 
gentle irritation of the chyle, which aſſiſts the alternate contrac- 
tions of the inteſtines in the propulſion of that fluid. Without 
ſuppoſing ſuch a motion in the umbilical veins of the chick, it will 
be hard to account for its growth during the time of incubation. 
It is true, the umbilical arteries and veins run cloſe together in ovi- 
Parous as well as viviparous animals, ſo that the alternate pulſa- 
tions of the former muſt contribute to the propulſion of the fluids 
in the latter towards the heart. But, as there is no pulſation to 
pe obſerved in the heart or umbilical arteries of the chick, till to- 
wards the end of the ſecond day“; and as, at any rate, the pulſa- 
tion of the umbilical arteries does not extend beyond the capilla- 
ries containing red blood, the fluids in the extreme branches of the 
umbilical vein muſt owe their motion to ſome other cauſe. And is 
it not reaſonable to believe that the colliquated white is conveyed 
thro' theſe veſſels by their attractive power, as capillary tubes, af- 
ſiſted by the ſmall alternate contractions excited in them by the gen- 
tle ſtimulus of this warm fluid ? And we are confirmed in this opi- 
nion by analogy from plants, in whoſe veſlels the circulation of the 
ſap is aſſiſted by a vibratory motion, which ſeems to be excited in 
them chiefly by the heat of the ſun. And is not the extraordinary 
force of the ſap in the bleeding vine owing to its veſſels being ſuſ- 
ceptible of neee vibrations than thoſe of moſt other plants f! 
2 | THE 


* Malpigh. de ovo incubato. 

+ Dr Hales has obſerved, that, in a lem of a vine 3 of an inch diameter, the force of the 
Cap in the bleeding ſeaſon was five times greater than the force of the blood in the crural 
artery of 2 norle.. Statical Eſſays, vol. 1. exp. 36. | 
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Tae chyle in the larger lacteals which run along the meſentery, 

and have valves, is puſhed on to Pecquet's receptacle by the new 
chyle continually tranſmitted to them from the- inteſtines, by the 
pulſation of the ſanguiferous arteries which run contiguous with 
them, and by the alternate motion of the gs and abdominal 
muſcles in reſpiration. _ 

Ir the chyle is received into the naſcent lacteal veins of the in- 
teſtines by their attraction as capillary tubes, it will be eaſy to ſee 
why quick-filver, which is repelled by ſuch tubes, ſhould, when 
ſwallowed by itſelf, generally paſs through the inteſtines without 
almoſt any of it getting into the blood. On the other hand, if the 
propulſion of the chyle is owing to the alternate contractions of the 
inteſtines, it will appear, why it ſhould ceaſe to be tranſmitted 
' thro' them ſoon after death; and why, in a well- fed animal newly 
killed, the lacteals in the meſentery, after being emptied, may be 


filled again, by gently preſſing the OG; and thereby, imitating. 
their periſtaltic motion. 

WirTH reſpect to the abſorbent veins ; of the inteſtines ; the "I 
parts of the digeſted aliment received into them by their attraction, 
are propelled towards the larger: meſeraic veins and vena portarum, 
by the alternate contractions of the muſcular coat of the inteſtines 
and preſſure of the abdominal muſcles and diaphragm in reſpira- 
tion. But, as theſe abſorbents are not provided with valves, like 
the lacteals, it may be inquired, Why the laſt- mentioned power 
does not preſs the abſorbed fluids equally backward to. the inte- 
ſtines, as forward to the vena portarum : This we imagine is pre- 
vented, 

. By the gentle alternate contractions of the abſorbent veins, 
hich contractions, as they are owing to the /zmulus of the imbibed 
liquor, muſt begin at their orifices, and proceed towards their lar- 
ger trunks, Such a motion as this, tho' ſmall, will determine the 
courſe of the fluids on to the larger veins, but oppoſe their return 
to the inteſtines, And we find in fact, that, by means of a finular 
motion in the inteſtines, the uſeleſs part of the aliment is conveyed 
to the great guts, even in a horizontal poſition of the body, where 
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the alternate preſſure of the diaphragm and abdominal muſcles 


ought to puſh the contents of the bowels as much backwards to the 
Ong as forwards to the colon. | 

. BuT when any portion of the inteſtines is contracted, the na- 
ent abſorbent veins, which riſe from the villous coat, and paſs 
thro' between the other membranes of this part, muſt have their 
ſides preſſed together, ſo as to allow nothing to paſs through them; 
wherefore the preſſing force of the mufcles of reſpiration muſt (if 
acting at this time upon the larger trunks of the abſorbent veins), 
propell their fluids towards the vena portarum. When this portion 
of the inteſtine is relaxed, the emptied abſorbents, by their attrac- 
tion, will fill themſelves with new fluids from its cavity: ſo that, 
-whether the inteſtines are contracted or relaxed, there will be al- 
ways ſome obſtacle to the n. motion of a fluid i in the abſor- 
bent veins. 1 
WIEN the liquors taken up by the api e are con- 
veyed into the larger meſeraic veins, chey will be arri along Wich 
their blood to the vena portarum. 


As there are, upon the da ſurfaces-of all the cavities of the 
body, exhaling arteries which perpetually throw out a fine fluid to 
moiſten and lubricate the parts; ſo there are bibulous veins which 
take it up; their exiſtence is aſcertained, not only by obſerving that 
no liquor in health is collected 1 in thoſe cavities, but alſo by anato- 
mical injections “. 

ITI ESE abſorbent veins, which, like thoſe of the guts, have no 
valves, receive, by their attraction as capillary tubes, the dewy va- 
pour of the arteries, which they convey either to the lymphatics f, 
or to the ſanguiferous veins, by their vibrating motion, the pulſa- 
tion of the contiguous arteries, and the alternate compreſſion of the 
muſcles. The abſorption in the cavities of the abdomen and thorax 
is promoted by the alternate preſſure of the muſcles concerned in 


eee - while the muſcles of voluntary motion e in a 
| | | kinds 


'* See Kauu perſpiratio Hippocrati S | 
* Vid. Al, Monro jun. Diſfertat. de ven. lymphat. valvuloſ: | 
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kinds of exerciſe and labour, by accelerating the motion of the 
fAuids in the abſorbent veſſels of the trunk and extremities of the 
body, enable them to imbibe more copiouſly. And hence we may 
ſce, why animals which move little, are generally loaded with fat; 
while thoſe which are kept at hard labour are very lean. In the 
former, the abſorbent veins of the fatty cells imbibe the oily mat- 
ter ſlowly, becauſe they want the alternate preſſure of the muſcles 
of voluntary motion to puſh their contained fluid forward to the 
larger veins : In the latter, the abſorption from thoſe cells is not 

only increaſed by the various and continually repeated preſſure of 
the acting muſcles, but the body being, by much exerciſe, in ſome 
meaſure exhauſted of fluids, the veins imbibe more greedily, while 
the exhaling arteries pour forth their oily liquor more ſparingly. 
Ir the exhalent veſſels of any cavity throw out too much, or if 
the abſorbent power of the veins be weakened, or if both theſe hap- 
pen together, a watery fluid will be collected in it; and in this way 
are produced an aſcites, hydrocele, hydrops pectoris, Oc. 

WHEN the blood is thin and watery and the veſſels weak, ana- 
ſarcous, cedematous, and other dropſical ſwellings are common: 
for, as the bibulous veins, by their attraction, can only take up 
fluids in proportion to the depletion they ſuffer by means of their 
own vibratory contractions, and the alternate compreſſion of con- 
tiguous arteries and muſcles, their abſorbing power muſt neceſla- - 
rily be leſſened under a lax ſtate of the fibres. 

FURTHER, While the redundance of a watery fluid in the blood 
increaſes the exhalation by the ſmall arteries, it leſſens the abſorp- 
tion by the veins, for the ſame reaſon that aſhes, ſugar, or falts, 
when moiſtened, attract the WARY. Particles of the air leſs than 
when they are dry. 

AGAIN, aha there be little or no fault! in 7.3 blood ſelf 
yet, if its return from any part to the heart be much retarded, a 
dropſy of that part will ſoon enſue, becauſe the fluids taken up by 
the abſorbents will be ſlowly and not without difficulty received in- 
to the larger ſanguiferous veins: and, as we have juſt now obſer- 
ved, their abſorption muſt be in proportion to their — 
* e Hence 
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Hence we ſee why ſcirrhous tumours, ligatures, and whatever com> 
preiies the veins, ſoon bring on drophical ſwellings. 35 
Ir alſo appears from what has been ſaid, in what manner diure- 
| tics and cathartics carry off the ſtagnating waters in an aſcites and 
ocher dropſies: for by the diſcharges they make by the kidneys and 
inteſtines, they not only leſſen the quantity of watery fluid in the 
blood, but alſo, by their /timulus, increaſe the force of the circula- 
tion, whence the exhalation by the arteries muſt be leſſened, at the 
ſame time that the abſorption by the veins is increaſed. 
Tus ſurface of the ſkin and veſicles of the lungs, like the other 
ſurfaces in the body, are furniſhed with exhaling arteries and ab- 
ſorbent veins: by the former a fine lymph is perpetually diſcharged 
from the blood; and by the latter, the aqueous particles floating 
in the air are conſtantly conveyed into it. 
WHEN the air 1s moiſt, and the body has been exhauſted by fa- 
tigue, the abſorption by thoſe veins often exceeds the exhalation 
by the arteries, as Drs Keill and Linning have obſerved ® : but, ta- 
king the whole year round, the perſpiration made by the ſkin and 
lungs exceeds their abſorption by about forty ounces a- day in Great 
Britain, and fifty-four ounces in South Carolina; which, tho' it has 
been commonly reckoned the total of the perſpiration, is really no 
more than its exceſs above the quantity of fluid taken 1 in by the ab- | 
ſorbent veins of the ſkin, fauces, and lungs. 
ALTHOUGH in vegetables, the veſſels which perſpire in \ the 
heat of the day, frequently exert a contrary function in the 
ni night, and imbibe the dew and watery particles then floating in the 
WT air; 


* Mediein. stat Britan. tab. iv, et obſervat; et Philoſoph, tranſiRt No. 470. | | 
The remarkable abſorption by the ſkin obſerved by. Dr Lianing, July 3. 1740, betwixt 22 
and 5; after noon, happened, tis true, without any preceeding fatigue ; but is eaſily account · 
ed for from his having, in that time, voided 284 ounces of urine; ſince ſo great a walte of 
the thinner parts of the blood muſt, not only have diminiſhed the exbalation by the 
*cutancous perſpiring arteries, but alſo have increaſed the abſorbent power of the im- 
bibing veins every where through the body: and henee it is, that in a diabetes the urine 
oſten not only exceeds the quantity of liquors d rank, but theſe are taken up fo faſt by the ab- 
for bent veſſels of the ſtomach and inteſtines, as to be diſcharged by che kidneys, before 08& 
would! N that they had time to get into the blood.. FLEE 
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air; yet it is not probable, that the exhaling or perſpiring veſſels of 
animals thus become imbibing ones, or that the moiſture of the air 
can by them be conveyed into the blood: lince any motion in theſe 


veſſels, from their extremities to their larger trunks, muſt be in op- 


poſition to the courſe of the arterial fluids. 


Tur abſorption by the veſſels of the ſkin is performed in the 


ſame manner as in the other abſorbents; only it is probable, that 
the oſcillations of the external air perpetually varying may concur 
in promoting N. 

ALTHO' the exhalations from animal, vegetable, and mineral bo- 
dies, may, along with the aqueous particles in the air, be taken in- 
to the blood by the abſorbent veins of the {kin and lungs, (and there- 


by account for peſtilential and epidemical diſeaſes raging at parti- 


cular ſeaſons), yet it is not probable, that elaſtic air can be imbibed 
by theſe veſſels, and ſo conveyed .into the blood: for it has been ob- 
ſerved, that air moves with great difficulty through capillary glaſs 
tubes, tho' fome hundred times larger than the pores of the {kin “: 
and it is well known, that water and other fluids can penetrate 
many ſubſtances thro' which air cannot paſs. 

Tas obſervation of the difficulty with which air moves through 
capillary tubes, may ſerve to decide an old controverſy amongſt 
phyſiologiſts, viz. Whether or not any elaſtic air enters into the 
blood by the lungs? For, {mce a few drops of water, with ſmall por- 
tions of air between them, in a capillary tube, require a greater 


force to make them aſcend than that with which the tube attracts 


the particles of the water f, it will follow, that, if any elaſtic air 


were admitted into the abſorbent veins of the lungs, it would not 


only not move, but would hinder their abſorption of other fluids. 


THE great ſwelling of animals in an exhauſted receiver likewiſe 


ſhews, that air cannot readily paſs through the ſmall pores of the 
ds i 2 3 - thin 


* Acrem vero non nif tards et cum quadam tenacitate per hos tubos moveri, ſemper do- 


euit experientia; atri enim inet ſpecies quædam tenacitatis aut t amobilitatis; Muſchenbroeck 


de tub. capill. vitr, cap. 1. exp. 11. 
Muſchenbroeck. loc. citat. 
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ſkin and lungs. Nor does it ſeem to be an objection to this doctrine, 
that air has been found in the cavities of the heart; ſince, in a mor- 


bid ſtate, this air might have been ſeparated from the blood “. 
IT is obſervable, that air injected into the veins of an animal, o- 


caſions obſtructions, concretions in the blood, and ſudden death; 
which effects, however, may be accounted for, from the power 

which air has of coagulating blood, and of ſtopping the motion of 
water, even in large pipes, eſpecially in their flexures . 


Bor to return; as the effluvia of different ſubſtances floating! in 


the air, are, by means of the cutaneous abſorbents, conveyed into 
the blood, ſo likewiſe are the finer parts of plaſters, cataplaſms, 
fomentations, and other applications: which ought therefore to be 
cConſidered, not only as having a local influence, but alſo a general 


one upon the whole body by their ſubtile par ts, which 3 are mixed 
with the blood and other fluids. 


To ſome it may be a difficulty, that quick-ſilver applied in the 


form of an ointment, ſhould be ſo readily taken up by the abſorbent 
veſſels of the ſkin; fince it paſſes through the inteſtines without 
getting into the lacteals. But this happens from the particles of 
the mercury being minutely divided, and ſo united with thoſe of 
the greaſe as to enter the pores of the ſkin along with them: for, 


though quick-filver is repelled by capillary glaſs tubes, yet, 1f their 


internal ſurface is beſmeared with melted greaſe, it will be attracted , 


by them . 
Wr are informed, chat, upon opening the bodies of fach as Jad 


taken Mercury in large quantities, this fluid has been ſometimes. 
found in the cells of the bones and elſewhere 5; the reaſon of 
which may be eaſily explained from what has been ſaid ; for, if the 
very ſubtile and minutely divided particles of mercury (after they 


| I are 
2 Hales's Statical Eſſays, vol. 1, chap, 4 
+ Philoſoph, Tranſact. No. 393 


} Memoires de I'Academ. des ſciences, an. 1724. 3 3 — Muſchenhroeck de tob, coil. 
cap. 4. exp. 12, cor. 2. and cap. 7. 


J Wepfer de opopler. . 277. ; and Mead on poiſons, edt 5 
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are thrown out by the exhaling arteries, along with the finer parts 


of the blood, into any cavity of the body) ſhould again unite by 
their ſtrong mutual attraction, ſo as to form globules of larger dia- 


meters than thoſe of the abſorbent veins, it is evident, that they 


could never be taken up by theſe veſſels, but muſt remain for ever 
in ſuch a cavity. 


To conclude eur obſervations on the abſorbent veſſels; it may 
not be amiſs to take notice, that upon the internal ſurfaces of the 


follicles and ſecretory and excretory ducts of the glands, there are 


bibulous veins, whoſe office is to carry off thoſe fluids which would 
be improper to enter into the ſeveral ſecretions. And, if we ſup- 


poſe theſe abſorbent veſlels, like other capillary tubes, to attract, 


according to their different natures, different fluids more or leſs 


ſtrongly, we ſhall ſee one great cauſe of the various s ſecretions per- | 


formed 1n the bodies of animals. 
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The Celebrated M. pz HALLER's late Treatiſe on thoſe Subjects. 
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ON THE 
SENSIBILITY anvp IRRITABILITY. 
0 F T H E 
Parts of ME N and other AN TMA L s. 
. 

Of e, 


ſuch concluſions as, if juſt, muſt neceſſarily produce ſome conſider- 
able changes both in the theory and practice of medicine. Being 


ſenſible how contrary his doctrine is, in many things, to the recei- 
ved opinion of almoſt every phyſician, antient as well as modern, he 


has taken, uncommon pains in making many and repeated experi- 


ments; as much to overpower the incredulous by their number, as 


to ſecure himſelf from any chance of being deceived f. 
Ir the concluſions, I ſay, in that learned treatiſe ſhall be thought 


juſt, phyſicians and ſurgeons muſt treat ſome of their patients in a 
manner very different from what they have hitherto done; it ſeems 
therefore to be of ſome conſequence to conſider this matter with 


attention, and to examine particularly, How far M. de Haller's 
ſyſtem of ſenſibility 1 is, or is not, well founded, 3 
K Kk „ 


* Atta Gottingenſ. vol. 2. oy" an 1951, pews 114. ee. 
Acta Gottingenſ. vol. 2. P. . 
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H E truly learned and juſtly celebrated M. de Haller, in his 
late treatiſe De partibus corporis humani ſenſi bilibus et irritabili- 
bus *, has favoured the world with an account of many 

new and curious experiments; from which he has ſometimes drawn 
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. 


Au. H F illuſtrious anthor, in treating of the ſendbilicy of the ſe- 
v eral parts of the human body, reckons among the inſenſible 
- parts, the tendons , aponeuroſes, ligaments, capſule of the articulations, 
periofteum, bones, marrow, dura and pia mater, Pers, ee, pe- 
ricardium, mediaſtinum, and cornea. EY 
1. HE informs us, that living animals, whaſs tendons were cut, 
burnt, pricked, or torn, ſhewed no ſigns of uneaſineſs; and, when 
a little part of the fendo Achilles was left entire, they walked with- 
out phe ſeeming pain “. | 
Wk the ligaments and capſule of thie articulations were 
3 with a needle, ſcraped with a knife, or had oil of vitriol or 
 butyrum antimonii applied to them, the animal ſhewed no ſenſe of 
pain . The wounds of theſe parts: and of the tendons were fol- 
lowed with no bad ſymptoms, and were cured without any other 
remedy than the /aliva of the animal, and ſometimes without it 2 

3. THE perioſteum, when wounded „torn, or burnt, cg. no pain 
to the animals ||. 

4. TIE allows feeling to the teeth, but-not to-the other woo, be- 
cauſe they are not furniſhed with nerves, and becauſe: he has ſeen 
the ſkull trepanned, without giving pain, in perſons who were pol 
ſeſſed of all their ſenſes F. 7” | 

WORDS denies feeling to the marrow, not from any experiments 
of his own, but becauſe it is a fatty ſubſtance without nerves 5. 

6. WHEN the dura mater was cut or lacerated, or burnt with oil 


of vitriol, ſpirit of nitre, and butyrum ant imonii, che animal ſeemed 


to have no feeling of the 1 injury Ft. 
7. WHEN the pia mater was burnt by touching it with butyrum 
ant imonii, the animals neither cried, nor were  convulſed; but, as 


S | ſoon 
Acta Gotting. vol. 2. p. 120. 1 Ibid. p. 122. et 123.4 
4 Ibid vol. 2. p. 121. et 223. e 


\ ibid. p. 124. 1 Ibid. p. 125. Tr. Ibid. p. 126. 
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ſoon as the brain itſelf was wounded, the body of the animal was 
twiſted and diſtorted with violent convulſions “. 


8. THE peritoneum, pleura, and pericardium, when laid bare and 


cut, or otherwiſe irritated, produced no change in the animal f. 
9. HE denies feeling to the medigſtinum, not upon the authority 
of experiments, but becauſe, like the P's, it is a membrane and 
without nerves T. 
10. Ht reckons the cornea nſeaſible; becauſe its nerves cannot 
| be demonſtrated, and it is often pierced with a needle without pain ||. 


BESsIDEs the inſenſible parts above mentioned, there are others 
which, according to M. de Haller, have either no ſenſe of feeling, 


or A very obſcure one; theſe are the arteries, veins, glands, and vi- 


ſcera, viz, the lungs, liver, ſpleen and kidneys, which, when prick- 
ed, cut, or otherwiſe irritated, ſhewed nothing like feeling 9. 
Tux concluſions which the learned author draws from the above 
experiments, may be reduced to the three following. 


Tf, THAT the tendons, ligaments, capſule of the joints, dura 
mater, pleura, and other membranes, are quite inſenſible. 


24ly, FROM the inſenſibility of theſe parts, and the difficulty of 
tracing, by diſſection, any nerves to them, he concludes that they 


have none, and that this is the reaſon why they have no feeling. 
34ly, He thinks it follows, That thoſe parts which, from his ex- 


periments, he concludes to be inſenſible, have been unjuſtly accuſed 


by phyſicians as the ſeat of ſome painful diſeaſes. Particularly, 


That the pain, ſwelling, and inflammation which have often fol- ; 
lowed bleeding in the flexure of the arm, have not been owing to 


dhe tendons or aponeuroſes, 1 in that part, being pricked by the lancer, 
but to the median nerve or ſome branch of the muſculo-cutaneous 


nerves being wounded *: That we need not be afraid of wounds 


of the tendons, whether they be cut, pricked, burnt, or otherwiſe 
hurt: That the cephalea and phrenitis have not their ſeat in the du- 
ra mater tt: That the {kin or ſubcutaneous nerves are the ſeat of 


K 8 1 the 
* AQ, Gotting. vol, 2. p. 130. 5 * wid. p. 130. 1 1 Ibid, p. 131. 
|! Ibid, p. 133. | $ lbid, p. 131. and 132, | | 


**"Ibid;”Þ: 114. of Ibid, p. 126. 
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the violent pain with which arthritic patients are affected, and not 


the ligaments or cahſulæ of the joints“: And that the pain of the 


pleuriſy has been without reaſon oi to be owing to an inflam- 
mation of the pleura, which is void of feeling f. 
IN the few obſervations which I propoſe to make on this doctrine, 


I ſhall, #-f, Conſider the parts reckoned inſenſible by M. de Haller, 
in a ſound natural ſtate, ſuch as they were in his experiments; and, 


2dly, When they are affected with diſeaſes, whether 1 in conſequence 


of ſuch exper iments, or from other cauſes. 


— 


5 EE. 0 TT I 


IN making or relating experiments, with a view to diſcover 
the ſenſibility or inſenſibility of the ſeveral parts of animals, 


n. regard ſhould be had to an obſervation made by Hippo- 


crates, viz, That a greater pain deſtroys, in a conſiderable degree, 


the feeling of a leſſer one ; an obſervation which is confirmed by 
daily experience. Thus, pricking any part of the body ſo as to 

give conſiderable pain, will ſo obliterate the irritation in the left 
_ orifice of the ſtomach, which is the cauſe of the hiccup, as inſtant- 
ly to ſtop that convulſive motion. If a candle be brought near a 


perſon whoſe eyes are a little inflamed, it will give him uneaſineſs: 


but, if he be placed firſt 3 in the ſunſhine, the candle will Not add 
ſenſibly to his pain. 


WHEN the hinder- feet of a frog are pricked, or otherwiſe wound- 


ed immediately after cutting off its head, it makes ſcarce any mo- 


tions with its legs, and ſhews almoſt no figns of feeling ; but, if 


the toes be pricked or cut ten or fifteen minutes after decollation, 


the legs and thighs are not only violently moved, but ſometimes 
alſo the trunk of the body. Now, if in this caſe, as we ſee, the 
great pain occaſioned by cutting off the head rendered the animal 
for ſome time inſenſible when its toes were wounded; is it to be 

| wondered 


* AQ, Gotting, vol, 2. P. 122, and 123. + Ibid, p. 130. 
3 Aphor, lib, 2, No. 46. | 
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wondered at, that, after the more ſenſible parts were cut, thoſe ani- 
mals which M. de Haller opened, ſhewed no figns of pain, when 
the leſs ſenſible parts were wounded ? 
WHEN the thorax of a living animal is laid open, it 05 not 
ſeem to receive any additional pain by pricking or cutting its heart; 
no new convulſions are produced, nor any change in the body, ex- 
cept perhaps a quicker repetition of the motion of the heart: does 
it follow from this, that the heart is without feeling ? No, ſurely; 
but only that, after the torture ſuffered by laying open the thorax, 
the new pain produced by wounding the heart is too ſmall to make 
any remarkable impreſſion upon a dying and half inſenſible animal. 
Doxs it not appear, from what has been ſaid, that a want of at- 
tention to the above mentioned maxim of Hippocrates may have 
given occaſion to ſome miſtakes with regard to the degree of ſenſi- 
bility in many of the parts of animals? Thus, it will not follow, 
that the tendons, ligaments, capſule of the joints, periofteum, and 
dura mater, are altogether without feeling, becauſe no convulſive 
motions or other ſigns of acute pain appeared in the animals when 
they were cut, pricked, or torn; for this might be owing either to 
their not being endowed with any painful feeling, or to the greater 
pain occaſioned by cutting the ſkin, ſubcutaneous nerves, &c. in 
order to get at thoſe parts the ſenſibility of which our learned au- 
thor propoſed to try. I preſume therefore, to think, that the conclu- 
ton which ſhould be made from his experiments, is, not that the 
parts above mentioned are wholely without feeling, but that they 
are much leſs ſenſible than many others, or than has been common- 
ly believed by phyſicians. 


2. Wirz regard to the marrow which M. de Haller 8 in- 
ſenſible; Duverney's experiments made on men , (which have al- 
lo ſucceeded with my learned friend and 5 Dr Monro ſe- 
nior), and wan his een made on a bring animal be- 

3 fore 


® Dans les hdpitaux, of voyant panſer ceux qui avoient eu un bras ou une jambe coupèe, 
je pouvois voir la motlle à decouvert, — toutes les fois que je la faiſois toucher un peu rude- 


ment, le malade donnoit auſſitot des marques d'une nouvelle douleur. Memoires de Pacad... 
des Sciences 1700, edit, thro, p. 255. 
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fore the Royal Academy of Sciences at Paris“, are a proof that 
= this part is far from wanting feeling: and the reaſons given by M, 
de Haller for his placing it among the inſenſible parts, ſeem not to 
be ſufficient to balance thoſe experiments. For the feeling of the 
marrow is not owing to its oil, but to the membranes containing 
this oil; and the experiments which demonſtrate its ſenſibility, 
prove that thoſe membranes are furniſhed with nervous filaments, 
although they may be too ſubtile for the knife of the moſt accurate 
anatomiſt. * 

3. THE tumca cornea is * for from being inſenſible, as M. de 
Haller believes, that any one may be ſoon convinced of the contra- 
ry by an experiment upon his own eye; for, when the cornea 
is touched with the finger, a ſenſible pain is felt. and it is well 
known, that powder of tobacco, or any acrid liquor applied to the 
Cornea, excites a very acute ſenſation. Tho' the ſclerotic coat of 
the eye is far from Og void on nt. yet J have found it to be 

leſs 


7 


„Vous vous ſouviendrez, Meſſieurs, que je fis ſcier devant vous, par le milieu, os de la 
j | b“ cuiſſe d'un animal vivant ; et, ayant fait 6ter les chairs et les membranes, pour laiſſer le 
| : | bbout de l'os entierement à nud, comme tous ces ebranlemens et ces diviſions cauſoient de 
| douleur tres cruelle a Panimal, j'eus la precaution d' attendre que cette douleur fut paflce, 
et, quelque tems apres, plongeant un ſtilet dans la moelle, vous vites que Vanimal donna 
« auſfli-tot des marques d'une tres vive douleur, ce que * reiterè Py ois! avec la meme 
„ precaution, et avec la meme ſucces,” | 
Memoires de I'Academie Royale des Sciences 1700, edit, 8vo, p. 256. 
M. de Haller, in anſwer to the authority of Duverney which I had cited, ſays, that « 4 
« ſingle experiment is not ſufficient to prove the ſenſibility of the marrow, which is evidently 
« cellular, and whoſe nerves have not yet been diſcovered (a).” But in confirmation of the 
truth of Duverney's experiments, I mentioned that they had alſo ſucceeded with Dr Monro 
ſenior; and have now to add, that Dr Al. Monro junior, having been preſent laſt ſummer 
(1760) at the amputation of the arm above the elbow, in a man of about forty, on account 
of a gun-ſhot wound in the hand, and a ſupervening mortification, after the arm was taken 
off, he preſſed upon the bone, the marrow, and the muſcles repeatedly with the point of his 
finger; when the bone was touched the patient felt nothing; touching the muſcles occaſioned 


little pain; but he complained conſiderably as often as the Doctor preſſed the marrow with 
His finger. 


12 J) Memoires ſur les parties ſenſibles, vol, 4. P. 109. 
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teſs ſenſible than the cornea, by touching both, not only with my 
finger, but with a bit of ſoft ſilk or linen“ 

HAavinc been lately preſent at the con of the cryſtalline 
{ns in Mr Sharp's method F; I inquired particularly of the patient, 
whether he felt any pain when the cornea was firſt pierced with 
the knife? he told me he thought the pain was much the ſame with 

what he uſed to feel when the ſkin of his arm was cut in bleeding. 
It ought however to be remarked, that though the ſkin and cornea | 
have bath a conſiderable degree of ſenſibility ; yet, when they are cut 
quickly with a very ſharp inſtrument, there is leſs pain felt than one 
would imagine. Thus, when the ſkin is lightly wounded in ſha-- 
ving, the blood that follows is often the ficſt thing that lets one 
know of the accident: and this, together with the pain occaſioned 
by holding the eye firm in its orbit, and the concern the patients 
are generally under, may well account for their being ſometimes. 
ſcarce ſenſible of any pain when the cornea is pierced with a ſharp 
needle. But upon the whole, it appears, that the cornea is poſſeſſed 
of a remarkable $a. of ſenſibility ; ; and conſequently, that M. de 


Hallers * 


* M. de Haller remarks; that in theſe experiments, I'only touched the conjuntiva 600. which 
is certainly true; nor was I ignorant of this. But as M. de Haller had pronounced the cor- 
nea in general to be inſenſible, and had made no exception in favour of the con unctiva which 
covers it, my experiments were certainly in point, and the concluſion from them juſt: and it 
will be found very difficult to prove by. any experiment, that the pain occaſioned by cutting 
the cornea. is not partly owing to this membrane, as well as to the conjunctiva. 

M. de Haller, unwilling-to allow ſenſibility even to the conjundtiva, afcribes the pain oc- 
caſioned by touching the cornea to ſmall branches of the fifth pair of nerves which run be · 
tween theſe membranes. But ſuppoſing the exiſtence of nervous branches between the cer- 
nea and conjunctiva, as well as between chis laſt and the ſclerotic, althoꝰ no anatomiſt has 

pet demonſtrated the former; yet the pain occaſioned by touching the cornea very gently, or 
the ſenſation produced by the cool air blowing on it, cannot well be conceived to be owing to 
any thing elſe than the ſenſibility of its exterior covering. Nay, if the cornea itſelf were not 
more ſenſible than the ſclerotic, why ſhould the conjundiva feel more accutely where it co- 
vers the former, than where it is contiguous to the latter? The conjundiva,; where it covers 
the cornea, is certainly one of the molt ſenſible parts of the whole body, and leaſt able to bear: 
any hurt, or the application of any acrid ſubſtance, Nor could its ſenſibility be ſo great, if 

it were owing ſolely to ſome branches of nerves running n! it and the cornea, . 
I Philoſoph; tranſact, vol. 48. p. 1. p. 9% — 


(a) Memoires fur les 2 ſenſibles, vol. 4. p. 59. and 1082. 
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Haller's poſition, That all membranes are void of 5 *, muſt ad- 


mit, at leaſt, of one exception g. 
4. THE learned author allows to the kidneys either 6 ling atall, 


or an obſcure degree of it; becauſe he could obſerve no figns of pain 
in the animals whoſe kidneys he cut or pricked; but, after cutting 


the ſkin, the abdominal muſcles, &c. and diſplacing the inteſtines 


in order to get at the kidneys, it was ſcarcely to be expected, that 


the animals would then ſhew any ſigns of additional pain when thoſe 


laſt parts were wounded, unleſs Py: had been . more {en- 


ſible than the parts firſt diſfeted. | 
A phyſician of my acquaintance, who had an opportunity of ſee 


ing the operation of nephrotomy, was told by the patient that, when 
the kidney was opened, he felt pain, tho' duller and leſs acute than 
when the {kin was cut. 


ONE inſtance of this kind ! 18 more deciſive in Cri 6s "MW ſenſi- 


bility of the kidneys, than twenty experiments on brutes, who can- 
not inform us whether they feel a ſlight pain or none at all; and, 
if the kidneys be leſs ſenſible than the ſkin, we cannot expect that 
wounding them will add conſiderably to the pain which the ani- 


mals ſuffered before from cutting the ſkin and muſcles. 
Ix is obſervable, that, while M. de Haller denies feeling to the 


kidneys, he allows it to the ureters: not becauſe animals, when theſe 
are cut or wounded, ſhew ſigns of greater pain than when the kid- 


neys are treated in the ſame manner ; but becauſe he ſuppoſes the 
ureters to be of the nature of the ſkin, and propagated from it |. 


And indeed, no experiments upon brute animals would have been 


ſufficient to have proved the ureters inſenſible in men, when ſtones 


| paſſing from the kidneys to the bladder generally occaſion ſuch ex- 


"_ Pain. But. does not che acute Pain attending, a nephritis, 
and 


Cy Add. Gotting. vol. 2. p. 1 30. E | 
F M. de Haller repreſents me as inconſiſtent with mail 3 in giving the cornea-as an inſtance 
of a membrane that is ſenſible, after having owned that, when pierced with a ſharp needle, 
it often occaſions little pain (a); but there is really no inconſiſtency. here, ſince I have obſer- 
ved, at the ſame time, that the ſkin, which is among the molt ſenſible parts, feels generally 
leſs from being ſlightly cut with a ſharp razor, than the cornea does wag pierced with à need! > 
+ Act. Gotting. vol. 2. p. 131 | 


(2) Vid Memoires ſur les parties ſenſibles, &c. vol. 4. p. 106. 
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and which is ſometimes occaſioned by a ſtone lodged in the kid- 
neys, ſhew, that they are endowed with feeling as well as the ure- 
ters! while nothing can be concluded from calculi lying long in 
the kidneys without giving pain * , Except that they were ſo placed 
as not to hurt them. 

5. ALT Ho' brute animals ſhew little ſenſibility, when their glands 
are pricked, or have acrid things applied to them, immediately af- 
ter the cutting of their ſłkin; yet, we know that a bruiſe of the 
teſticles often cauſes, inſtantly, ſuch exquiſite pain as to make men 
faint; and that a blow on the breaſt of a woman often excites ſhoot- 
ing pains in the gland there, though no mark of the bruiſe appears 
in the ſkin. Theſe ſeem to be ſuch proofs of the ſenſibility of the 
glands, as no experiments made on brute animals WII * over- 
throw. 

6. M. DE HALLER allows the membranes of the aorta near the 
heart, and of the temporal, lingual, labial, thyroid, and pharyngean 
arteries, to be ſenſible; but believes that the coats of the arteries in 
other parts of the body have either no feeling at all, or a very ſmall 
degree of it; though it does not appear from his experiments, that 
animals ſhewed more ſenſe of pain when the former than when the 
latter were irritated, In this caſe, he ſeems to have made no expe- 
riment, but reſts his opinion on his tracing nerves to the former, 
which he could not do to the latter: an argument he makes uſe of 
upon other occaſions, and which is next to be examined, 

. the learned author not only forms his opinion of the in- 
ſenſibility of many parts of the body upon experiments made on li- 
ving animals, but alſo on their want of nerves; we ſhall briefly 
conſider, whether, from the real or ſeeming inſenſibility of any 
part, or from anatomiſts being unable to demonſtrate its nerves, we 
are allowed to conclude that it has none. 
ALT Ho' the tendons are quite inſenſible, according to M. de 
Haller, and their nerves can ſcarcely be ſhewn by anatomiſts ; yet 
we are convinced that the tendons have nerves; from the following 
ee In fœtuſes and erben children, many parts which 
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man 
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after warts in an adult ſtate, become tendinous, are then muſcular, 
or partly ſo; and as animals advance in age, the proportion of the 
tendinous to the muſcular part gradually increaſes: we muſt either, 
therefore, deny nerves to the muſcles, or allow them to the tendons 
alſo * | 
e we cannot trace nervous filaments to the Ginall arteries, 
we have reaſon to believe that they are furniſhed with them; aſe 
how could the diſtenſion of their coats in inflammations occaſion 

| ſuch acute pain ? I think we may conclude every part that is lia- 
4 ble to be inflamed by irritation to be, in ſome degree, ſenſible and 
poſſeſſed of nerves; for, ſince the inflammation cannot in this caſe 
be owing to any increaſed force of the heart, the diſtenſion of the 
{ſmall arteries, and the greater 2mpetus of the blood in them, muſt 
be owing to an increaſed oſcillatory motion in the veſſels themſelves, 
excited by the unuſual irritation: but theſe motions of the ſmall 
veſſels being of a like kind with thoſe alternate contractions which 
are obſerved in muſcles whoſe fibres have been irritated, it will fol- 
low that thoſe veſſels partake of a muſcular nature, and conſequent- 
ly have nerves like the other muſcles. 
Wien regard to the membranes; ſince the. dura mater and pleura 
are furniſhed with nervous filaments, which anatomiſts have been 
able to demonſtrate , we may reaſonably conclude that che other” 
membranes are not deſtitute of them; although they may be too 
ſmall to come under the eye of the beſt e this is certainly 


true 


*The reader will obſerve, that from thoſe parts which were once muſcular becoming af. 
terwards tendinous by age, I only conclude that they are not deſtitute of nerves, but not 
that they are ſenſible; which, however, M. de Haller has inadvertently repreſented me as 
ſaying (a). This would have been contrary to my acknowledgement of the very obtuſe feel · 
ing of the tendons, and to what I have ſaid below, of the ſenſibility of the parts depending 
not ſolely on their having nerves, but on the diſpoſition and Rate of thoſe nerves. 

+ M. de Haller ſeems ſometimes to allow ſenſibility to the arteries, and at other times to 
deny that they have any; becauſe, when they are tied, the animals do not ſeem. to feel any 
pain. But it is to be obſerved, that the ureters, whoſe ſenſibility he acknowledges, may be 
tied or wounded with as little ſigns of pain as the arteries. Vid. Memoires ſur les parties len 
fibles, vol. 4. p. 87. et 110.; and Act. Gotting. vol. a. p. 142. | | 

+ Winſlow Expoſition. anatom, ſect. 9. No. 35. and ſex, 10. No. 47s 
(8) Memoires ſur les parties ſenſibles, vol, 4 P. 103. 
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true of the cornea and the membranes containing the marrow, which 
we have ſhewn to be ſenſible, and conſequently not without nerves, 
It appears, therefore, that we cannot conclude any part to be in- 
ſenſible, merely becauſe 1 its nerves cannot be diſcovered. 

ON the other hand, it is allowed, that we cannot certainly con- 
clude, from a part s being furniſhed with nerves, that it is therefore 
ſczlible, and to what degree: for the nerves muſt be in a certain 
ſtate to perform their functions rightly; and, in proportion as they 
recede from this, their ſenſibility will be more or leſs blunted. 

THE bones, for inſtance, which in a natural ſound ſtate are in- 
ſenſible, are nevertheleſs furniſhed with nerves; as appears from 
the great ſenſibility of the granulated ſubſtance which riſes from 
them after fraCtures, or after being chizelled, or when they ex- 
foliate: this ſoft fleſh, however, gradually loſes its feeling as it grows 
harder, till being at laſt turned into a callous or oſſeous ſubſtance, 
it becomes wholely inſenſible. 

THE membranes of the zela cellularis are, in a natural Rate, ſoft, 
flexible, and ductile, and have little feeling; but, in every wound or 
_ ulcer, when they acquire ſome more firmneſs, they are ſenſible of 
every touch and every acrid application. After a cicatrice has for 
ſome time covered the parts where the ſore was, and they have re- 
turned to their natural ſoftneſs, theſe cellular membranes loſe again 
their ſenſibility, as appears on making a new wound through the 
cicatrice; and recover it again, whenever they become firm and 
tenſe, by the new inflammation and ſuppuration. 

TEE dura mater, which, in a ſound ſtate, has but little feeling, 
granulates after the trepan, and feels every irritating ſubſtance ap- 
plied to it; and the ſame thing happens to cartilages, ligaments, 
tendons, membranes, Osec. | 

WITHOUT attention to this change in the firmneſs of parts, and 
its effect upon their nerves, we could never account for what has 
been obſerved above, viz. that the parts of muſcles, which in fce- 
tuſes and children are lax contracting fibres and very ſenſible, be- 

come in a great meaſure inſenſible, in a found ſtate, when, by the 
5 L122 27 age 
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age of the animal, they are compacled into tendons, as happens to 


many of them. 


Ir ſenſibility, then, be a ſure mark of the exiſtence of nerves in 
any part of the body, there is none without them, altho' anato- 


miſts will never be able to demonſtrate them 1 in every part. 


FRoM what has been ſaid, it will appear, that M. de Haller's cu- 


rious experiments on living animals do not ſufficiently prove the 
whole doctrine which he would deduce from them; and that his 
argument for the inſenſibility of parts, drawn from their nerves not 
being demonſtrable, is not altogether concluſive. Let us next ſee 
What further light diſeaſes wall throw upon. this ſubject. | 


K EC 5 IK 


1 the parts reckoned inſenſible by the learned M. de Haller were 


really without nerves, it would follow, that they could in no 


caſe become the ſeat of painful ſenſation; and even ſuppoſing them 
furniſhed with nerves, but poſſeſſed only of a ſmall degree of feel- 

ing, it may be thought, at leaſt, improbable that they can be the 
ſeat of thoſe painful diſeaſes commonly aſcribed to them. In order 
to ſet this matter in a juſt light, it will be proper to diſtinguiſh be- 
| tween parts in a ſound and in a diſeaſed ſtate, In a. ſound ſtate, 
the feeling of many parts of the body is but dull, and this is ne- 


ceſſary to prevent the uneaſineſs we ſhould otherwiſe ſuffer, when 


our organs are ſtretched, preſſed upon, c. in the common offices 


of life: ſuch parts, therefore, when cut or wounded, in a ſound 


ſtate, give little uneaſineſs; but, if afterwards an inflammation 


comes on, they become extremely ſenſible, and their over- ſtretched 
veſſels and nervous filaments occaſion acute pain, by which we are 
excited to endeavour to remove the complaint. | 

IT is certain, that thoſe parts which are moſt ſenſible in a ſound 
ſtate, acquire a more acute feeling when. inflamed.. Thus. the ſtor 
mach, which, in health, can bear wine, brandy, and other pun 


gent liquors, without being hurt, is, when inflamed, often brought 


into 
* 
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into convulſions by the mildeſt. And light, which gives {6 much 
pleaſure to. the eye 1n a ſound ſtate, becomes intolerable when that 
organ is inflamed. Nor can we doubt that the more inſenſible parts 
may acquire, when inflamed or otherwiſe diſeaſed, a great degree 
of ſenſibility. The inſtances above recited have ” Fils this to be 
true of the bones, zela cellularis, and dura mater ; and the follow- 
ing facts will, I believe, evince the ſame thing, in other parts, 
which have been accounted either wholely,, or * wholely, in- 
ſenſible by the learned author. 

As often as there is inflammation, eſpecially when e be to- 
ſuppuration, in any of the glands, as the parotids, tonſils, maxil- 


laries, Mamme, teſtes, kidneys, Vc. the patient often complains of 


great pain, before the teguments are inflamed, or even conſiderably 
ſtretched. And is not this a better proof of the ſenſibility of thoſe 


parts, than ſchirri and other indolent . are proofs of the 


contrary? 


Tu E fore- part of the eye, when inflamed, can bear the touch of 


no hard or acrid ſubſtance; and fung: riſing from. it occaſion. very 
ſharp pain, when fretted, 

I the rheumatiſm, the j joints, where the ſkin 1s unſtretched and 
of che natural colour, and where there are no muſcular fibres, are 


ſeverely pained on the leaſt motion. This I ſhould refer to the ſen- 


fibility of the ligaments and tendons; fince large branches of nerves, 
thus affected, would occaſion. eonvulſions of the muſcles they go to, 
which does not happen: Beſides, in ſuch cules, the pain is not felt: 
where the large nerves are. 

A contuſion, by a fall on the oreat trochanter of the chigh, with- 
out cauſing an ecchymefis, or a ſwelling of the teguments, often 


brings on, in a little time, racking pain on all the outſide of the 
thigh, leg, and foot, continuing for months or yeam: through the 


whole extent of the fa/cia lata. 


Ax inflammation of the perigſleum, as in the panaris, where the: 
ſuppuration happens between this membrane and the bone, nay 


even the fulneſs of the veſſels of an overſtretehed perigfteum, (as by 
heat or food in venereal nodes), gives very ſharp pain. And, in 


he: 
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the Hina ventoſa and other ſuppurations of the marrow, pain is felt 
before any ſigns of the diſeaſe appear externally. 
TES E obſervations ſeem to demonſtrate, that many of thoſe 


parts which M. de Haller judges to be inſenſible, are often the ſeat 
of conſiderable pain in the human body; and, I ſuſpect, that, in 


other examples, where that learned and ingenious author endea- 


vours to aſſign a different ſeat of the painful ſenſation, he is miſta- 


ken, and, perhaps, una wares, is laying the foundation of a hazard- 
ous practice. 
1. Thus he imagines that the pain, ſwelling, and inflammation 
of the arm, which have ſometimes followed the opening of the me- 
dian vein, muſt have proceeded, not from a wound of the tendon of 
the biceps muſcle, but from one in the median or ſome other nerve. 
But, if this were true, why ſhould not the like ſymptoms ſometimes 
follow bleeding 1 in the cephalic or jugular veins? In opening the ju- 


gular vein, ſome nervous filaments are frequently wounded and oc- 


caſion a ſharp pain, as if the point of the lancet had been left in 


the wound ; this, however, goes oft in a day or two, without any 
bad conſequence. But the miſchiefs which have followed bleeding 
in the median vein are different. Though little or no pain is felt at 


firſt, yet afterwards, not only the whole arm is violently pained and 


ſwelled, but a particular hard tumour 1s often formed i in the place 
where the wound was made, from which oozes a thin lymph; the 
patient does not recover the full uſe of his arm for ſeveral months; 
MY, ſometimes he loſes the motion of the elbow-joint, Now that 


a wound in the tendon is, ſometimes at leaſt, the cauſe of thoſe 
ſymptoms that follow bleeding in the arm was evident, in a patient 
who died here ſome years ago, of a fever occaſioned by the pain, tu- 
mour, and inflammation conſequent upon opening the median vein 
of the right arm; the tendo bicipitis of which was ſwelled to almoſt 


ten times its natural bulk. 


How very ſenſible tendons may become, when inflamed, appears | 
from various obſervations; particularly from one mentioned by 
the learned Baron Van Swieten, of a Nobleman who was ſeized 


With violent convulſions over his Whole body the moment his ſur- 


geon 
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geon took hold of one of the tendons near his ancle, miſtaking it 
for a part of the fatty membrane * 

2. THE learned author refers this pain of the gout to the ſkin or 
ſubcutaneous nerves, and not to the capſule or ligaments of the 
joints affected. But does not the rigidity of the joints, which the 


gout at laſt produces, ſhew, that its ſeat is deeper than the ſkin or 


ſubcutaneous nerves; and that the ſeat of the diſeaſe is in the liga- 


ments of the articulations, and tendons of thoſe muſcles. which are 


inſerted near them? 


1y ſpraining the wriſt or ancle, we do not always feel great pain 


immediately ; but ſoon after, when the parts begin to ſwell and in- 


flame, a conſiderable pain enſues, which is increaſed if the joint be 
moved. Does not this pain proceed chiefly from the over ſtretched 


ligaments or tendons ? ſurely it cannot be owing to any hurt 1 re- 


ceived by the ſkin or ſubcutaneous nerves. And, if the ligaments 
or tendons may be thus affected by being too much ſtretched, why 


may not they be the principal ſeat of the gouty pain? 
CHALK-STONES in a joint are frequently the cauſe of ſharp 


pain before they pierce the capſular ligament, and before the ſkin 
becomes much ſtretched or red. Further, without allowing ſenſi- 
bility to the ligaments, how ſhall we explain what my learned 
colleague Dr Monro ſenior, and, I dare ſay, many others have often- 
er than once ſeen? An iſſue, for a dropſy of the knee, made with 


a cauſtic or a knife, and dreſſed with the pea for a conſiderable time, 


created little uneaſineſs; but, after a puncture by a lancet made, 
near to where the iſſue was, through the cap/ula of the joint, to let 
out the water, ſuch racking pain and inflammation enſued as 


; coughs the patient to the brink of the grave . 


Comment in Aphor. 8 vol. 1. p. 241. 
F In anſwer to this, M. de Haller has thought proper to remark, that Mr Warner, who i is 
much better acquainted with ſurgery than Dr Whytt, recommends the opening the capſular 
ligament as the only effectual cure in a dropſy of the articulations (a). The in:propriety of 
this remark muſt appear in a. ſtrong light to the reader, when he obſerves that what aſſert 
here is ſolely upon the authority of Dr Monro ſenior, whole {kill in ſurgery, as well as * 
vecuracy in making W is too well known to be cated in en 
(2) Memoires ſur les partie ſenkibles, 3 59. 
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3. M. DE HALLER is of opinion, that the inſenſible dura mater can- 
not be the ſeat of a headach or of a phrenitis, But how little 
ſenſible ſoever this membrane may be in a natural ſtate, yet, if it 
may be affected with pain as often as it is inflamed or obſtructed, 
it may ſtill be the ſeat of thoſe diſorders. In thoſe who have died of 
a phrenitis, the dura and pia mater, as well as the cortical ſubſtance 
of the brain have been found inflamed, ſuppurated, and mortified ; 
and in thoſe who, after recovering once and again of a phrentis, 
have died of other diſeaſes, the dura and Pia mater have been found 
thicker and harder than natural . 

As the headach in fevers often begins ſeveral days before a deli- 
rium, we cannot aſcribe it to an obſtruction in the cortical part of 
the brain, but in the dura or pia mater. Nor can this headach have 
its ſeat in the teguments of the ſkull; otherwiſe the pain would be in- 
creaſed by preſſing the part affected, as often happens in thoſe pe- 

riodical headachs which ſeem to have their ſeat in the ſubcutane- 
| ous nerves, or pericranium. 
Laſih, M. de Haller thinks, that the Javcaliat: muſcles, or 
large nerves running between the ribs, are the ſeat of the pain in 
the pleuriſy, and not the pleura itſelf, which, according to him, is 
inſenſible. But, if this membrane, notwithſtanding its ſmall de- 
gree of ſenſibility in a ſound ſtate, may be affected with great pain 
when inflamed, it will hardly be doubted that it is ſometimes the 
ſeat of the pleuriſy ; ſince, in thoſe who have died of this diſtem- 
per, the pleura has been found inflamed and fuppurated T. 

Bur, beſides the inſenſibility of the pleura, he advances another 
pinie argument to prove, that the pleuriſy can never have its 
ſeat in this membrane, viz. the patient's feeling the greateſt pain 
in inſpiration when the ribs are brought nearer each other, and 


conſe- 


But farther, the pains which followed the openinglof the capſular ligament; in the only caſe 
which is mentioned by Mr Warner, though they were leſs violent than is uſual in ſuch caſes 
(a), ſhew that this ligament, however little feeling it has in a ſound ſtate, may, when diſea· 
ſed, become the ſeat of painful ſenſation. 
® Van Swieten Comment. in Boer, Abe vol. 2. p · den. 

J Van Swieten Comment. vol, 3. p. 8. 


1 {*) Vid, Philoſ. tranſact. vol. 49. p. 457. 
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conſequently when the pleura is leſs upon the ſtretch than it was in 
me time of expiration. But the learned author has long ago juſt- 
ly obſerved, that ordinary and gentle inſpiration in men, is chiefly 
performed by the diaphragm, while the intercoſtal muſcles are 
ſcarce employed at all“; and therefore in inſpiration, which action 
pleuritic patients perform with difficulty, the ribs may be ſuppoſed 
to alter their ſituation very little; but, as the inferior part of the 
_ pleura muſt be ſomewhat ſtretched by the deſcent of the diaphragm 
in inſpiration, it is no wonder that the pain thould be then molt 
acvte, | 
Ix women, elpectatly ſuch as are pregnant, Who Un the inter- 
coſtal muſcles more in ordinary inſpiration than men, the pleura 
will be more ſtretched at that time than during expiration ; be- 
cauſe the cavity of the thorax 1 is increaſed 1 in wideneſs and depth, 
as well as length. 
W1TH regard to what M. de Haller fays of the ribs approaching 
each other in inſpiration ; though this is certainly true of the ſu- 
perior ribs, yet I have ſome doubt, whether it be ſo in the inferior 
ones: for, in a full inſpiration, I can with my fingers plainly feel 
the fix or ſeven inferior ribs recede from each other, and approach 
again in the ſucceeding expiration f. Therefore it muſt appear, 
that the increaſe of the pleuritic pain in time of inſpiration can be 
no proof, that the diſeaſe has not its ſeat ſometimes in the pleura. 
Uro the whole, although theſe curious experiments ſnle w, that 
ſeveral parts of animals are poſſeſſed of a much more obſcure de- 
gree of feeling than has been commonly imagined; ; yet I ſhould 
think, that the reader, after weighing what has . faid, will not 
i pronounce them altogecher inſenſible. Prey oh 
ee ron gat or Re T 


& 


* 


* praelect, in Tin; _—_ deer RY 4. No: 415 not, (a). e 
f The reaſon why not only the falſe ribs, but alſo ſome of tho true ones, rather recede 
ſrom than approach each other in inſpiration, may be underſtood from what is briefly ſaid 


eoncerning the motions of the thorax, by Dr Monro, in his Anatomy of the bones, m_ 5. 
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A ETHOUCH mu many of the parts compoſing the PEE body 


are endowed with a conſiderable degree of elaſticity, where- 


by they reſtore themſelves when over-ſtretched ; yet muſcular fi- 
bres alone are poſſeſſed of a peculiar contractile power, which they 


exert in conſequence either of an effort of the will, or of ſome 


timulus applied to them or their nerves: by the former, voluntary 
motion is produced; by the latter involuntary *. The illuſtrious 


M. de Haller, who calls the contractile power of irritated muſcles 


by the name of Irritability, has, by a variety of curious experi- 


ments upon living animals, ſhewn, that it is a property of all muſ- | 


cular fibres; and that no part, which is not muſcular, is irritable, 
although, of the muſcular parts, ſome are more and others leſs 


ſenſible of irritation. But when, in his enumeration of the parts 
of the body that are or are not irritable, he allows irritability to 


the lacteal veins, mucous glands, and ſinuſes, and yet denies it 


wholely to the kidneys and ureters, and almoſt wholely to the ar- 


teries, veins, and excretory ducts of the glands, we cannot help 
differing from him: ſince theſe laſt parts are, at leaſt, as much 
muſcular as the former ; and fince his own experiments on living 


and dying animals ſhew neither the one nor the other to be W 1 


ritable . 
Tua r the ſmall arteries are not without irritabiliry, may be de- 


monſtrated by experiments. Thus, when an acrid cataplaſm 15 


applied to the ſkin, or ſpirit of wine to the eye, whence proceeds the 


inflammation which is ſoon produced in the ſkin, and almoſt in- 


Maney 


* Vid. an Eſſay on the vital motions, &c. ſect. 1, and 10. 
1 Act. Gottingenſ. vol. 2. P · 139.— 143. 
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ſtantly in the eye? Not, ſurely, from any increaſed force of the 
heart or larger arteries, but from the irritated veſſels themſelves, 
which are agitated with alternate vibratory contractions; by means 


of which the momentum of the blood in them is much increaſed, and 


red globules are puſhed into thoſe veſſels which, in a ſound ſtate, on- 
ly receive the ſerum or the lymph. 
NoR can we conclude that the arteries are A of irritability, 


becauſe the aorta was not obſerved to contract itſelf when pricked 


with a ſharp inſtrument, or touched with acrid liquors f; fince the 
| ſame is true of the mucous glands and ſinuſes, which yet the learn- 
ed author allows to be irritable F. And it is not improbable, that 
the ſmall capillary arteries may be more irritable than the aorta or 


larger ones; becauſe their muſcular coat, as it is called, is much 


leſs firm and tendinous. 


FarkTHER, M. de Haller judges the lacteal veins to be irritable, 


becauſe, after death, they contract ſo as to expel the chyle and be- 
come inviſible : But do not all the arteries of the body, , ſmall as 
well as 5 great, alſo contract themſelves after n, and puſh molt 
cn MS. 125 of 

* M. FR Haller ſays, that the irritation of the ſmall arteries, if then: are > hollow muſcles, 
enght rather to empty them than increaſe their diameter (a). Now, if an irritated artery 


could empty itſelf as eaſily as the bladder of urine, and were as ſlowly ſupplied with new 
Auids, an irritation of it would have the effect mentioned by my learned opponent, But 


ſince the arteries are furniſhed with a continued ſupply of blood from the heart, it is eaſy to 


ſee, that as often as by any conſiderable ſtimulus the alternate contractions of the ſmall ar- 
teries of any part are greatly increaſed, the force of the blood muſt not only be augmented, 
but theſe arteries, as well as the ſmaller lateral branches which they ſend off, mult be en- 


| larged in their diameters, and contain a greater quantity of fluids than uſual, i. e. the part 


will be inflamed. 


The increaſed heat, Ne and pulſation | in an \ inflamed part can only be conceived to. - 


happen, either from an increaſed force of the heart and larger arteries, or of the {mall veſ- 
ſels themſelves. But we know that in many local inflammations from external cauſes, the 
force of the heart and Jarge arteries is not altered; therefore the inflammation mult in ſuch 
Caſes be aſcribed to the increaſed alternate motion of the ſmall veſſels themſelves ; for their 
continued ſpaſmodie contraction would occaſion a ſenſe of cold and a e not a heat and | 
redneſs, | 

Laſtly, Since an irritation of the ſalivary and N veſſels and of the mucous. duds 
and finuſes, increaſes the motion of the fluids in them, it will be difficult to give a reaſon. why 
it ſhould not have a ſimilar effect in the ſmall arteries every where through the body, 

T AR Gottingenſ. vol. 2. p. 1144. ld. p. 143.  { Ibid. p. 142. 

6) Memoires ſur les parties ſenſibles, &c. vol. 4. p. 113. et 114. | 
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2:6 OBSERVATIONS ON IRRTTABILITY. 
of their blood forwards into the veins? And is not this contraction 
of the lacteals owing more to the elaſticity of their coats now in. 
creaſed by cold, than to a Peculiar muſcular contraction? However, 
if the lacteals be irritable, as is probable, (though for other wenſons 
than the one now mentioned), it will follow, that the lymphatic 
and other veſſels of the body are ſo likewiſe: for the lacteals are on- 
ly a kind of lymphatic veins ariſing from the villous coat of the in- 
teſtines, which, on account of the whiteneſs of their fluid, are ſo 
called. Nor have we any reaſon, from their muſcular ſtructure, to 
aſcribe irritability to the lacteals and nn, en more chan 
to the other veſſels of the body. 
Wirk regard to the veins, I ſhall only obſerve, that, Gnee the 
alternate contractions of the trunks of the venæ caveinear the heart, 
ſhew them to be poſſeſſed of a great degree of irritability; it is not 
probable that the other veins are wholely without it. M. de Haller 
indeed denies any peculiar motion to the cava, and aſcribes its ſeem- 
ing alternate dilatation to the blood puſhed back into it by the con- 
tracting auricle ®, But, if this were true, how could the cava con- 
tract five or ſix times before the right auricle performed one pulſation, 
as Steno has obſerved in rabbits ? or how could it continue its alter- 
nate motions, not only for a conſiderable time after the right auricle 
had ceaſed to move , but even after the heart, with that auricle, was 
ſeparated from it ||? Theſe facts ſeem ſo clearly to ſhew that the 
motions of the venæ cave do not proceed from the alternate con- 
tractions of the right auricle, as to make any further obſervations 


on this matter unneceſſary 9. 8 
| Dors 

* Prime liner phyſiolog. edit, 2. No, 113, 5 

J Bartholin, Epiſt. med. cent. 4. p. 3. | 

bo Bartholin. Epilt, cent. 4. P. 110. 3 and Eſſay on vital and involuntary motions p. 53 34 

4 Wallzus de motu ſang. ad fin.; Anatom. Bartholin. p. 783. 

{ M, de Haller, in his later \ writings, acknowledges the motions of the vis .cove » to be 
owing to its own fibres; and bas further ſhewn that the pulmonary veins near the left ventri - 
cle of the heart are endowed with the ſame power: But from his remarks on this paſſage, the 
reader would imagine that M. de Haller had never aſeribed the motion of the vend cu to 
its dilatation by the blood puſhed back'into it by the yight auricle, and that I had charged 
him unjuſtly with this opinion {a} ; which nevertheleſs is to POO? in No. 113. of the 
ſecond edition of his Prime linee'phyſioheg. 170 | 

(a) Memoires ſur les parties ſenſibles, vol. 4. W 8 
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Dots not the ſudden flow of pale urine in hyRteric caſes, and of 
the ſaliva in a hungry perſon upon the taſte or even upon the fight 
of grateful food, ſhew that the ſecretory veſſels of the kidneys and 

excretory ducts of the ſalivary glands are, in ſuch caſes, agitated 


with an unuſual oſcillatory motion, and confequently that they 


have irritability Nor ought NM. de Haller to have denied this power 
to the veſſels of the kidneys and excretory ducts of the glands: ſince 
he allows it to the lachrymal glands and mucous ſinuſes, becauſe 


they pour Forth their fluids more copiouſly when ſtimulated; al- 


though chis experiments diſcovered no ſigns of irritability in them *. 
WHEN a ſtone paſſes from the kidneys to the bladder, does not 
the irritation of the ſharp ſtone occaſion ſome ſpaſmodic con- 
traction in the ureter? and does not a large doſe of opium faci- 
litate its paſſage, by abating or deſtroying the painful feeling, and 
conſequently leſſening the conſtriction of the ureter? This canal, 
therefore, ſeems to be poſſeſſed of ſome kind of irritability, altho' 


M. de Haller informs us that in the animals which he opened, it 


was inſenſible of the fimulus of oil of vitriol I 4. 
Ir the learned author's experiments diſcovered no kind of irrita- 


bility in the blood-veſlels, lacteals, glands, and mucous finuſes, it 
will not follow that the iri- has not that power, although 1 it did not 


ſeem to contract when irritated with the point of a knife ||. 
HE adds, that the dilatation of the pupil cannot be owing to any 
muſcular power, becauſe it becomes wideſt at death or immediately 


after §. I have elſewhere obſerved that the dilatation of the pupil 


is owing to the longitudinal fibres of the avea, which, by their na- 
tural contractility, draw back its edges, when the orbicular muſcle 


is not excited into contraction by the action of light on the retina- : 


at death, therefore, when the ere 1s an the pupil becomes 


„ at. Getting vol. 2. p. 143. f * W 143, 

I As a further proof of this, my ingenious Colleague Dr Alexander Monro junior informs 
me, chat in a pig which was ſtrangulated and half dead, he ohſerved the uretec to contract 
very remarkably, when he touched it with the point of his finger; nay, when he moved the 
Point of his finger along che ſurface of . a ſuccellive contraction of dhar aun Was 
produced from above downwards. 

Act. Gotting. vol. 2. p. 143. 9 wid. 

*Eſſay on vital motions, ſe. 3. 
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wide; but, ſome time after death, as Winſlow has always obſerved , 
(and I have alſo ſeen), the pupil grows narrower; becauſe the Jong 
tudinal fibres of the wvea loſing their tone, become lax and extend- 
ed T. Nor does M. de Haller ſeem to have attended to what is ſaid 
in page 70. and 71. of my Eſſay on the vital motions, Oc. when 
he mentions the dilatation of the pupil at death, as a proof that it is 
not owing to the contractile power of the fibres of the wvea ; ſince 
this very dilatation of the pupil, compared with its contraction ſome 
time after death, demonſtrates the truth of what I have advanced, 
But, after all, if the dilatation of the pupil be not owing to the ela- 
ſticity or natural contractility of the radiated fibres of the uvea, to 
what cauſe can it be aſcribed? For it is preſumed, that the learned 
author does not inſiſt on the aqueous humour preſſing the edges of 
the pupil outwards, as being contrary to the laws of hydroſtatics, 
It may not, however, be improper to obſerve, that, although we 
| ſhould ſuppoſe the wvea to be, ſtrictly ſpeaking, not muſcular, but 
only a cellular membrane; yet, like the dartos of the ſcrotum, it 
would, by its elaſticity, draw back the edges of the pupil as ſoon 
as the cauſe contracting it ceaſed to act. And although, at the time 
of death, the pupil would on that account be much enlarged, yet 
ſome time after, when this cellular ſubſtance begins to loſe its elaſtic 
power, the pupil would become narrower. 


x 8 M. ve 


. Memoires de PAcad. des 8 1721. edit. 8v0, p · 416. 8 

T M. de Haller mentions in ſeveral of his experiments, that he cursed the pupil very 

wide in animals not only at the time of death, but for ſome hours after it: Nor is this incon- 

| fiſtent with Winſlow's having almoſt conſtantly found the pupil of a moderate ſize in the hu- 
man body a day or two or perhaps longer after death ; for the pupil, which continues wide 

for ſeveral hours after death in men, as well as in other animals, becomes narrower as ſoon 

as the fibres of the uvea have loſt their tenſion and elaſticity : Nay, I have obſerved the pupil, 
after having been remarkably wide and without motion for ſome time, become narrow even 
a day or two before death in two boys who died of a dropſy in the ventricles of the brain. 
In theſe patients, ſp. of ſal. ammon. held to the noſe, or a ſpoonful of a cordial julep, made 

the pupil inſtantly as wide as it is obſerved to be in a confirmed gutta ſerena; but ſoon alter, 
it became narrower again; which ſeems to be a proof that the dilatation of the pupil, in this 

_ caſe, was owing to a contractile power communicated to the fibres of the «vea, by the flimulus 


of the volatile ſpirits or cordial ; while its coaraation afterwards was s only. £ the — 
of the uvea being more relaxed. . 
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M. pE HALLER, becauſe he cannot diſcover any orbicular muſcle 


ſurrounding the edge of the pupil, concludes that there is none ; 
and aſcribes the contraction of that part to a ſtronger influx of 


fluids into the ſmall veſſels of the uvea, occaſioned by the flimu hes of. 
light acting upon it. My reaſons for not admitting this hypotheſis I 


have ſhewn elſewhere “; and therefore ſhall only add, that as we 


conclude from the various motions of many of the ſmaller inſects, 
that they are, as well as larger animals, furniſhed with muſcles, 
though we can neither demonſtrate thoſe inſtruments of motion by 
the knife, nor by the microſcope, ſo we may infer the exiſtence of 


the orbicular muſcle of the zvea from the regular motions of the 
pupil, although its texture may be ſo delicate as ſcarcely to be diſ- 


tinguiſhed by the een from a denſer kind of cellular mem- 


brane. 
1 ſhall now proceed to conſider what the learned author bas of- 
fered ene the nature of irritability 1. 


N my Eſſay on the vital and involuntary motions of animals, I 


had endeavoured to ſhew, that . applied to the muſcles of 
animals 


2 Eſſiy « on vital motions, p. 1 the 

+ M. de Haller has by miſtake repreſented me as ſaying, That the contraction of every 
muſcle of the body is interrupted with alternate relazations {a}: whereas, in p. 12. 13. 
126. Cc. of my Eſſay on the vital motiens, I have expreſsly excepted the ſphind&er pupille, 
muicles of the internal ear, and ſome others, whoſe contraction is owing to a ſtimulus 
acting on ſome neighbouring or diſtant part. 1 have indeed affirmed, That thoſe muſcles to 
 Vhole fibres a /fimulus is immedfately applied, are always agitated with alternate contractions 
and relaxations; and M. de Haller himſelf agrees with me in this, when he ſays, that all 


'  mulcles, not ſo much as one excepted, that he knows of, tremble and palpitate after death, and 


are alternately contracted and relaxed (Act. Gotting. vol. 2. p. 139. and 144). The bladder 

of urine, however, ſeems to differ from the other muſcles or muſcular organs in contracting 

uniformly and without any alternate relaxations when it is pricked, or expoſed to the cold air, 
in animals that are dying ot newly dead (5). In this reſpect, the bladder reſembles the dar- 

tor ſcroti, which is excited into a continued contraction, and furls up the ſeretum, when cold 

water and aſtringent or acrid liquors are applied to it, or when the ſkin of the ere 1 un is 

dently irritated by titillation, 


(s) Ad. Gotting. vol, 2. p. 145. (3) Act. Gotting. vol, 2. p. 142, and 145- : 
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animals excite them into contraction, by producing an uneaſy feel 
ing in them or their nerves; but M. de Haller, who judges irrita. 
bility to be an innate property of muſcular fibres, is of opinion that 

it depends not upon the 3 and has no e won ſenſi. 
bility : | 


1. Bxcavse the moſt ſenſible parts fuck as the 6 nerves and ſkin, 
are not irritable “. . 
2. BEcavsr the irritability of our organs is obſerved not to be 
in proportion to their ſenſibility Tf. 
3. BECAusk ſome parts which have no feeling are irritable f. 
WII I regard to the firſt of theſe, ſince muſcles are the only or- 
gans of the body which, by their peculiar ſtructure, are fitted for 
motion, it is no wonder that the nerves ſhould have no irritability, 
ſince the want of it is only a neceſſary conſequence of their make; 
for a power of contraction does not depend on ſenſibility une, but 
upon that in conjunction with a particular form. 

IN anſwer therefore to the firſt argument, I ſhould ſay, that, al- 
though irritability always infers ſome degree of ſenſibility, yet ſen- 
ſibility does not infer irritability, unleſs the part be, by its ſtructure, 
fitted for motion, . e. in other ns unleſs it be what we call 

muſcular ||. 

ALTHOUGH the ſkin is not irriinbloi in Ae ſenſe that che mu- 

ſcles are, yet the inflammation and pain raiſed in it by bliſters and 
other acrid applications ſhew, that it is readily fretted or irritated 
by ſtimuli. The ſkin, when ſtimulated, is not brought into alter- 

nate contractions, becauſe it is not by its ſtructure; made capable 
of this kind of motion; | but 1 it denen red, is eee and pours 
forth 


Act. Seeg 0. 2. p. 134. 1 + Ibid, p. . 136. 

1 AR. Gotting. vol. 2. p. 134. 

Notwichſtanding what is faid here to b that ſenſibility does aur tate irritability uke 
in parts which are muſcular, M. de Haller has accuſed me of inconſiſtency, hen I fay that 
irritability is proportional to ſenſibility, beeauſe I acknowledge the nerves to: be deſtitute of 
this power. see Memoires fur les parties ſenſibles, Oe. vol. 4. p. 118. There is no inc 
fiſtency in what I have advanced on this head; and ſurely nothing but jnadvertency- coo 
DR have been the — M. de Haller's Feng me * | | 
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forth its liquors ſo copiouſly, as to ſeparate the ſcarfſkin, and raiſe 
it in the form of a bladder filled with water, becauſe the ſmall veſ- 
ſels, of which it is in a great meaſure compoſed, partake of a muſ- 

cular nature, and are, like the larger me; excited 1 into alternate 
_ contractions by ſtimuli, * | 

FURTHER, the dartos or cellular membrane of the ſerotum ! is con- 
tracted uniformly, when expoſed- to the cold air or other ſtimuli; 
and the ſkin, from the application of cold air or water, ſeems hke- 

wiſe to undergo ſome kind of contraction, by which it is raiſed in- 
to tubercles reſembling the {kin of a gooſe. When cold water is 
ſuddenly and unexpectedly applied to any warm part of the body, 
the perſon is inſtantly ſeized with a general rigour; and not only the 
pores of that part to which the cold water was applied, but alſo of 
the whole ſkin, are contracted, Do not theſe facts ſhew that the 
dartos and ſkin are affected by. ſfimuli, and conſequently are irri- 
table, though not in the ſame manner with the muſcles ? The irri- 
tability therefore of the parts of the body may perhaps be not im- 
properly diſtinguiſhed into three Kinds: viz. That power of alter- 
nate contraction which is peculiar to the muſcles ; that uniform con- 
ſtriction which happens to the dartos and pores of the ſkin; and 
that redneſs and inflammation which is excited in every part of the 
body that is ſenſible, as often as acrid things are applied; although 
indeed this laſt is only an effect of the firſt kind of er in 
the ſmall veſſels of the parts. | 

1 muſt likewiſe diſſent from M. de Haller in 1 58 to his fecond 
argument, viz. That irritability is not obſerved to be in proportion 
to lenfibility ; ſince an inflammation of any irritable organ, which 
mcreaſes its ſenſibility, is always obſerved to make it more irritable, 
as will be ſhewn afterwards by a variety of inſtances. The learned 
; author, however, in proof of his aſſertion, obſerves, that the ſto- 
mach is more ſenſible than the inteſtines, and yet leſs irritable; and 
| that the heart itſelf is endowed with no acute feeling, and, when 
doached in a living perſon, occaſions fainting rather than pain . 


V Act. Gotting. vol. 2. p. 136. 
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THE ſtomach has a particular feeling whereby it is offended by 
things that, as far as we can judge by our taſte or ſmell, have lit. 
tle acrimony : it is the principal ſeat of hunger; and as, when we 


have wanted food for any conſiderable time, it is affected with a 


more diſagreeable ſenſation than the inteſtines, ſo likewile it has 
more agreeable feelings from grateful food: and in theſe reſpec, 
it may be ſaid to be more ſenſible than the inteſtines. But, not- 


withſtanding this, the inteſtines ſeem to be as ſuſceptible of pain 
as the ſtomach, or indeed, any other organ; an inflammation there 
is as painful, if not more ſo, than in the ſtomach; and jalap, ſen- 


na, and other briſk purgatives, which ſeldom occaſion pain in the 


ſtomach, often affect the bowels with ſevere gripings. 


WITH regard to the heart; Harvey ſeems to have too haſtily 


concluded it to be void of feeling, from that inſtance which he 1 


gives of the young Nobleman whoſe heart he touched, For what 


this great man put his finger to, was not the ſubſtance of the heart 
itſelf, but an inſenſible callus which covered and defended it “. The 
truth is, that, as the ſkin, although one of the moſt ſenſible parts 


of the body, feels no pain from a ſlight preſſure or attrition, becauſe 


it is defended by the inſenſible epidermis ; ſo the heart, when gently 
touched, feels little, becauſe it is covered with the inner lamina of 
the pericardium, which, like other membranes, has but a ſmall de- 
gree of ſenſibility T. In like manner, the external ſurface of the 
inteſtines is rendered leſs ſenſible than it would otherwiſe be, by 


having a coat from the meſentry ; and hence it is, that the woman 


mentioned by Peyer felt no pain when her inteſtines were handled 
by him and Wepfer J. But, although the outer ſurface of the 


heart 


* Becauſe a teſticle covered with a callus or fungous ſubſtance is ſometimes very ſenſible 
when touched, M. de Haller ſeems to think that the ſmall degree of feeling in the heart of 


that nobleman mentioned by Harvey could not be owing to its callous covering (a). When 


a part which is covered with callus is inflamed, it will doubtleſs be painful when touches ; 
nay, preſſing even the nail gives pain when the nerves below it are inflamed : But to lay in 
general that any part ſhovld be rendered more ſenſible by being ſurrounded with a callus, 
ſeems to be too great a paradox, | | 
F Act. Gotting. vol. 2. p. 130, t | Parerg. anatom. exercitat. 1. cap. 4. 
(a) Element. phyſiolog. vol. 1. p. 489. IF 
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heart and inteſtines may have no great degree of ſenſibility, it will 
not follow, that their internal ſurface, where the natural /!zmuli ex- 
citing their motions act upon them, is not endowed with a more 
- exquiſite feeling: nay, the contrary is highly probable. M. de 
Haller himſelf has obſerved, that the heart is more affected in ani- 
mals dying, or newly dead, by the gentle ,imulus of warm water 
or air puſhed into its ventricles, than by applying the moſt acrid 
| liquors to its external ſurface, or even pricking 1 it with the point of 
a penknife * ; and it will appear from an experiment to be men- 
tioned afterwards, that, in ſome caſes, the ſzzmulus of the blood 
within the cavities of the heart will excite a tremulous motion. 
there, when oil of vitriol applied to its external ſurface has no ſuch 
effect. 5 

VITE regard to the comparative ſenſibility and rita of 
the heart and inteſtines, it does not appear clearly, from theſe cu- 
rious experiments, which of them are the moſt irritable f. The mo- 
tions of the heart are indeed ſtronger and more frequently repeated; 
but thoſe of the inteſtines continue, in any animals, as long, 
if not longer, after death. ork 

As for the third argument, VIZ, That ſome parts which have n no 
fecling are irritable ; there is no experiment offered, and I doubt 
no inſtance can be given, of any part being irritable that is natu- 
rally inſenſible and without nerves : but what he thinks equiva- 
lent to this, 1s, that muſcles continue to be irritable, not only for 

ſome time after their nerves have been tied or cut, and ſo all com- 

munication between them and the brain intercepted, but alſo after 
they have been ſeparated from the body. And, indeed, it muſt be 
owned, that there is ſome weight in this argument : but that it 
nevertheleſs ſeems to me inconcluſive, has been already ſuggeſted in 
the laſt ſection of my Eſſay on the vital and other involuntary motions 


of animals; and will, I believe, rear ſtill more ſo from the fol- 
loving conſiderations, N . 
Nn 2 ot 
+ Ibid, vol, 2, p. 147. Ds 1 

t M. de Haller indeed mentions, upon the authority of Lupſius, the ſecundines and mem- 
branes of the ovum as irritable, tho without nerves, But, if irritability, as he —— be a 


+ 


Acc. Gotifig vol. r. 


inulctes were men with a weak alternate tremulous motion. 
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1. Al r Hoten the irritability of muſeles continues, in a fin! 
degree, for fome time after their nerves are tied or otherwiſe de- 
ſtroyed; it will not follow, as M. de Haller thinks, that this power 
does not depend upon, or proceed from the nerves: for, if this 


were ſo, one would expect that, in a living animal, where 
the muſcles are all ſupplied with blood by the arteries, they 


ſhould continue to preſerve their power of irritability, not only for 


a few minutes, but for many hours and days after their nerves have 
been tied or cut. Further, if the irritability of the muſcles were 
not owing, ſome how, to the nerves or their influence, why ſhould 


an irritation of the nerves or medulla oblongata, Produce ſuch ſtrong 
_ convulſions? 


THEsE convulſions cannot be owing to the propulſion of any 


fubtile fluid in the nerves towards the muſcles; ſince, as M. de Hal- 
ler and others have obſerved “, theſe motions follow equally whe- 

ther a nerve going to any mulcle! is ſqueezed upwards or downwards. 
If they were owing to the connection or vicinity of the nerves to 
the muſcles, one would expect, that ſtronger convulſions ſhould fol 
low from the irritation of the tendons than that of the nerves: the 


contrary of which, however, is true; for, while the irritation of a 
nerve produces ſtronger convulſive motions in the muſcles, than a- 


riſe even from the laceration of their own fibres, the tendon, how- 


ever pricked or irritated, produces no change in them . The rea- 
fon 18 plain; the tendon has little or no n while the nerves 


have a very acute one. | 
FURTHER, it ought to be blerved, that when, after decollation, 


the ſpinal marrow of a frog is deſtroyed with a red hot wire, no 


viſible motion is produced in its limbs or body, by pricking, cut - 


ting, or otherwiſe hurting them: only, when the ſkin of the thighs 


was diſſected off, and the muſcles were irritated, the fibres of thoſe 


Now, 
property of muſcular fibres alone, it will follow, that the ee eee of the ovum, which 


are not muſcular, cannot be irritable; but, ſuppoſing they were both the one and the other, 
it is not clear whether they may not be 1 with ſmall nervous filaments propagated 


to them by the navel ſtring. 


Act. Gotting. vol, 2, p 136. 4 Ibid, p. 140. 
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Now, as the ſtrong convullive motions excited by irritation in the 
legs and trunk of the body of a frog after decollation, are to be 

- aſcribed to the ſound ſtate of the ſpinal marrow, ſince they ceaſe 
as ſoon as it is deſtroyed ; Is it not highly probable, that the weak 
tremulous motion in the irritated muſcles of the thighs of a frog, | 
after the deſtruCtion of the ſpinal marrow, were owing to the influ- 

ence or power of their nerves, which ſtill remained intire “? It 

| feems allo to deſerve notice, that, after the deſtruction of the ſpinal 
marrow, altho' the fibres of ſuch muſcles as were irritated exhibit- 

cd a weak tremulous motion; yet there was no ſympathy between 
the different muſcles, or other parts of the body, as was obſerved 
vhile the ſpinal marrow was entire: from whence it ſeems to fol- 
low, that the nerves diſtributed to the ſeveral parts of the body 
have nc communication but at their termination in the brain or 
ſpinal marrow ; and that to this, perhaps alone, is owing the con- 
ont or ſympathy obſerved between them. 
Uron the whole; the weak alternate motions produced by 3 irri- 

; tating the muſcles, whoſe nerves have been tied or cut, do not . 
prove, that their irritable power is independent of the nervous in- 3 4 
fluence : they only ſhew, that theſe motions are not owing to any "= 
new derivation of ſpirits from the brain into the muſcles at that i 
time; that the preſence of the nervous influence in their fibres is . i 
only requiſite ; and that the ſpirits remaining in the nerves, below 
the ligature and in the muſcular fibres, may be ſufficient to preſerve 
a certain degree of irritability, or power of motion in them, for 
ſome little time. 

M. vs HALLER alſo concludes irritability to be lntependent of 

y the brain and nerves ; ; becauſe the ſmalleſt inſects, which have no 
head, are irritable f. But by the ſame argument we might prove ſen- 
ſibility and voluntary motion to be alſo independent of the brain 25 
and nerves; for the ſmalleſt inſects ſeem to be endowed with 

feeling, 


* As the alternate motions of the heart, in many animals, continue for a long time after | 
the deſtruction of the brain and ſpinal marrow ; It is not probable, that its nerves are ſo 
conſtituted as to make its moving power leſs dependent on immediate ſupplies from the brain 
and ſpinal mar:ow, than that of the voluntary muſcles? 
d A. Gotting. vol. 2. p. 156. 
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feeling, and undoubtedly perform voluntary motions. May not 
theſe inſects which want a head have ſomething to ſupply the 
Place of a brain, from which the nerves may take their riſe? Or may 
not their nerves be ſo formed, as to be ſufficient of themſelves, 


without a brain, for the purpoſes of motion and ſenſation ? 


2. M. DE HALLER, while he denies feeling to the dura and Pia 


mater, allows it to che medullary ſubſtance of the brain “; be- 


cauſe, when it is wounded, the muſcles of the body are convulſed 
in an extraordinary manner. Now, if the ſenſibility of the medul- 
lary part of the brain in living animals may be deduced from the 
convulſive motions which enſue upon hurting it, are we not (the 


learned author himſelf being judge) to aſcribe feeling to the brain, 


even in animals newly killed; ſince in theſe the motion of the 3 


is renewed by irritating the medulla oblongata, and the whole muſcles 


of the body are convulſed by diſſecting the ſpinal marrow F? And 
altho', in animals newly dead, the convulſive motions produced by 


irritating the medulla oblongata or ſpinalis be weaker and leſs remark- 
able than in living animals; yet it will not follow, that they are 
not indications of ſenſibility, and owing to the ſame cauſe as in living 


animals : for, as the death of the body in general ſoon puts an end 


to every kind of feeling and activity in the parts of moſt animals, 
ſo it is not to be doubted, that, immediately after death, theſe 


powers begin to be weakened therefore the motions owing to them 
muſt be leſs conſiderable. 


AGAIN, if the convulſions occaſioned by! irritating a nerve in its 


natural ſtate are allowed to be a proof of its feeling, the like, though 
weaker, convulſions excited in the muſcles by irritating a cut or 


tied nerve muſt be an equal proof of its retaining, in ſome mea- 


ſure, its ſenſibility. When all communication, therefore, with the 
brain, by means of the nerves, is cut off, convulſive motions, which 
ariſe from a flimulus applied to any part, are as much a proof of 


the ſenſibility of that part as if the communication were preſerved. 


And, if i in the latter caſe, theſe motions may be juſtly aſcribed to 
the 


» AQ. Gorting. vol. 2. p. 1 20. et 134.; et Prime 3 phyſilog: 2d edit. p. 236. 
4 Kaau Impet, faciens, No. 330. et 333. | 
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the nerves being hurt by the irritation, _ muſt be equally ſo in 
the former. 


3. HERE it will be objected; How can chere be any pakbility or 
feeling in a nerve whoſe communication with the brain is cut off? 
IN anſwer to which, it may be ſaid, that, ſince we have good rea- 
ſons for believing that the parts of many inſets continue to be ſen- 
fible for a conſiderable time after they have been divided from each 
other “; and that the bodies of ſome larger animals continue to 
live and feel after they are deprived of their heads T: Why may 
we not ſuppoſe that the muſcles of men preſerve ſome degree of 
ſenſibility for a few moments after their nerves are tied or cut, al- 
tho' we may not be able to account for this from any thing we know 
of the nature of the body, or of the manner in which the ſoul 15 

preſent with, or acts «2a it 42. 


REPDI 


30 Flies copulate and lay eggs after decollation; | Boyle”: I Uſefulneſs of experimental pane 
ſophy, part. 2. p. 16. Hy i 
| + Vipers continue for three days after hel 3 of their head and heart, to be EY 
feſtly ſenſible of punctures, and move their bodies, when pricked, Juſt as entire vipers do; 

Boyle's Uſefulneſs of experimental philoſophy, part 2. p. 16. 
2 If I were allowed a conjecture concerning a matter of which I know very little, I would 
| ſay, that, although there can be no feeling or perception in the brain when a nerve is pricked 
below where it is cut or tied; yet, if the ſoul be preſent every where in the body, as ſeems 
probable, there may be ſome kind of feeling or ſenſation excited in the nerve itſelf, which 
may be ſufficient to produce a motion in the muſcles to which it belongs. 9 

Dr Stewart has produced ſeveral arguments to prove, that the inferior extremity 'of every 
nerve is to be conſidered as the brain of the organ or part in which it terminates ; and that 
the ſoul is not confined to the brain or any part of it, but is preſent every where in the bo- 
dy, equally in the extremities of the nerves, as at their origin. (Diſſert. de motu muſcular. 
cap. 5). 5 | 
If this be ſo, as it may for any thing that can be ſhewn to the contrary, why may not a 
8 muſcle, whoſe nerve is tied or cut, continue, for ſome little time, ſenſible and irritable! ? Its 
_ ſenſibility will not indeed be attended with what is called conſciouſneſs, as diſtinguithed from 
ſunple ſenſation; becauſe this reflex act, by which a perſon knows his thoughts or ſenſations 
to be his own, is a faculty of the ſoul exerciſed in the brain only, with which all communi- 
cation is now cut off. | . | 
As the foul ſeems to imagine, judge, reaſon, and remember | in the brain only ; why may 
it not have, in the various other parts of the body, ſuch feelings or powers as are neceſſary 
tor carrying on their ſeveral functions? In particular, why may it not have, in the muſcular 
libres, the power of ſunple ſenſation and of beginning motion? Or, which will amount to 
| | much 


| 
| 
1 
| | 
: 
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RED informs us, that the head of a viper will bite half an hour 
after it is cut off from the body, (Vid. Jacobæi Obſervat. de ranis et la- 


cert. p. 58.;) and Ihave often obſerved, that the head of a trog, after 
being ſeparated from the body, not only continued, for above half 


an hour, to move the eye-lids, noſtrils, and muſcles of the lower 
jaw, when the brain or the ſkin of the head was touched with a 


probe, but ſometimes moved the eyes and eye-lids, when nothing 
touched it, and as it were of its own accord; ſo that, without too 
much ſcepticiſm, we cannot deny that the head continues to be 
animated for ſome time after it is ſeparated from the body, and to 

| wn | perform 
muck the ſame, while the rational "WP acts only in the brain, there may perhaps be. as ſome 


have thought, a ſentient active principle, which enlivens the whole body, and which conti- 
nues to actuate the parts for ſome time after their communication with the brain is 25 


i. e. as long as they continue in due order for being acted upon by it. 


The more probable opinion, however, ſeems to be, that the ſoul is equally preſent i in the 


extremities of the nerves through the whole body as in the brain. 1n thoſe, it is only ca- 
pable of ſeeling or ſimple ſenſation; but in this, it exerciſes the powers of reflex conſciouſ- 


neſs and reaſon. When the communication of any part with the brain is cut off, the ſimple 


ſenſation of feeling excited in ſuch part is no longer perceived by the ſoul in the brain; and 
therefore is not attended with reflex conſciouſneſs : the nerves being then alſo ſeparated from 


the brain, ſoon become unfit to perform their functions; hence the powers of ſimple ſenſa- 
tion and motion in the part, if it be muſcular, ceaſe by degrees, till at Talt it becomes quite 
dead. The communication, therefore, between the ſeveral organs and the brain, is not only | 
neceſſary to preſerve their nerves, by means of ſome influence tranſmitted to them in due 
order for performing their functions and being properly affected by their ſeveral objects, 


but alſo, that the ſoul, as a Fonſcious and rational beings, uy be acquainted with theſe 


impreſſions, = 

It cannot well be objected here, That we aſcribe the intelligent powers of the mind to the 
bodily organs: for as the belt muſician cannot make a flute give the ſound of a violin, nor 
a harpſicord that of a French horn, nor without thoſe ſeveral inſtruments produce their 


ſounds and notes at all; in like manner, the foul, in the pre ſent late, can only exerciſe its 


rational powers in the brain ; it can only taſte in the tongue, ſmell in the note, ſee in the 
eyes, hear in the ears, and feel hunger in the ſtomach. But although the imagination, me- 
mory, and rational powers, depend upon the brain; yet the brain does not imagine, re- 
member, nor reaſon: although taſte depends on the tongue, tmelling on the noſe, ſeeing on 
the eyes, and hearing on the ears; yet thoſe organs neither taſte, ſmell, ſee, nor hear, but 
only that living ſentient principle which animates them. e 
It may be proper to obſerve, that, whether theſe conjectures, which are offered with 
much diffidence, ſhall be thought probable or not, the argument concerning the irritable 

| power of the muſcles of animals will not be materially affected; ſince this muſt be determined, 
not by metaphyſical reaſonings, but by experiments and obſervations. Vid. ſect. 4. below. 


— 
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perform not only involuntary motions when ſtimulated, but, in ap- 
 pearance, alſo voluntary ones. In like manner, the body of a frog, 
after being divided from the head, preſerves the power of motion for 
above an hour; and when its hind teet or toes are cut, or otherwiſe 
hurt, the muſcles of its thighs, legs, and trunk are ſtrongly con- 
tracted, by which it raiſes its body from the table, and ſometimes 
moves from one place to another. When the muſcles of the thighs 
are pricked or cut with a knife, they are excited into contraction; 
but neither they, nor the neighbouring muſcles, are near ſo ſtrong- 
| ly convulſed as when the toes are wounded. Whence ſhould this 
happen; and why ſhould not the muſcles of the legs and thighs be 
more ſtrongly convulſed, when they themſelves are wounded, than 
when the toes are treated in the ſame manner? This would be the 
caſe, if the motions of irritated muſcles were owing to ſome pro- 
perty of the inſenſible matter compoſing them. But if, as we ima- 
gine, they are all to be derived from feeling, 1 it is eaſy to ſee, that, as 
the feet and toes are more ſenſible of pain when wounded, than the 
muſcles of the legs or thighs, ſtronger convulſions muſt be occa- 
ſioned by an irritation of the former than of the latter. 
FURTHER, we muſt either allow that both the head and bay 
of a frog continue to be animated for ſome time after they are ſe- 
parated from each other; or elſe affirm, that the life, feeling, and 
active powers of animals, are merely properties of that kind of mat- 
ter of which they are made. The former opinion is attended with 
ſome difficulties, which ariſe chiefly from our ignorance of the na- 
ture of immaterial beings: the latter ſeems to be inconſiſtent with 
all the known properties of matter. If the latter therefore be ad- 
mitted, we not only aſcribe qualities to matter which it does not 
 Folleſs, but preſume to limit, by our narrow and inadequate capa- 
cities, the powers of incorporeal natures, their manner of acting 
upon bodies, and co-exiſting with them. | 
ir che foul were confined to the brain, as many have believed A 
whence is it that a Pigeon not only lives for ſeveral hours after My 
ing deprived of its brain, but alſo flies from one place to another +? 


—.— . r 
* AQ, Gotting, vol, 2. P. 153. + Baghvi . 4tO, . p. 11. | 
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And to what cauſe are we to Arie the continuance of life and 
motion in a viper for three days after its head is cut off, and in a 


tortoiſe for three weeks after decollation, and fix months after the 


loſs of its brain“? The motions performed by theſe animals can. 
not ſurely be attributed to their material part alone; unleſs we ſhall 
deny them a ſoul altogether, and, with Des Cartes, refer all their 
ations to their corporeal machinery. The late Reverend and learn. 
ed Dr Hales informed me, that having many years ſince tied a li- 
gature about the neck of a frog to prevent any effuſion of blood, he 


cut off its head, and, thirty hours after, obſerved the blood circu- 


lating freely in the web of the foot: the frog alſo at this time mo- 
ved its body when ſtimulated: but that, on thruſting a needle down 


the ſpinal marrow, the animal was s ſtrongly convulſed, and imme 
diately after became motionleſs. 


Ir then the ſoul in pigeons, frogs, vipers, and tortoiſes, is not 


confined to the brain, but can continue for a long time to actuate 


their bodies independent of that organ; and if, in many inſects 


which have no brain, every part of the body 1 is both ſenſible and ir- 


ritable T; why ſhould we deny, that, in man and ſuch animals a8 
reſemble him moſt, the parts may continue to be actuated by the 


ſoul or ſentient principle for ſome few minutes after their commu- 
nication with the brain has been cut off 4: 


Ir any man of ordinary fenſe, who is no philoſopher, be aſked, 


Why the heart of a frog beats after being ſeparated from the body, 


and renews its motions when pricked? he will readily ſay, becauſe 


there is life in it. This is a proper anſwer; for a better, perhaps, 


cannot be given by the ableſt philoſopher. If then life in animals 


be owing to the energy of a principle diſtinct from matter, and of 


powers ſuperior to it, we have reaſon to conclude, that, as long as 


* ad. 8 circa animal, vivet: p. 209. &c. 

Act. Gotting. vol. 2 p. 138. 

+ The difference between men and thoſe animals + live long after Saito or "I ex- 
cifion of their heart, ſeems to be, that the latter are ſo framed that treſh ſupplies of blood and 


| ſpirits from the heart and brain are not immediately neceſſary to keep the ſeveral parts in due 


order to be acted upon by the foul : as ſeems to be, in a great, meaſure, the caſe in man and 
any. other animals, 
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any ſigns of life remain in the bodies of animals, or in any of their 
parts, this principle ſtill continues to actuate them. 7% 

THERE are two kinds of motion from irritation obſervable | in 
living animals, viz. where the muſcle or organ itſelf is ſtimulated; 
and where the fimulus only affects ſome neighbouring or diſtant 


part. The firſt (of which kind is the motion of the heart) ſeems 
to be owing to the ſoul or ſentient principle as acting in the part 
moved; but the ſecond, to the ſoul as perceiving and acting in 


the brain: and of this kind is the motion of ſneezing from an ir- 
ritation of the noſe, and the contraction of the diaphragm in vo- 


miting and in a tene/mus or ſtrangury. In order to the firſt Kind 
of motions, an immediate communication with the brain is not 
abſolutely neceſſary, but only ſuch a ſhare of the nervous power in 
the muſcle or its nerves, as may be requiſite to fit its fibres for be- 


ing acted upon by the ſoul or-ſentient principle. But the caſe is 
quite otherwiſe in the ſecond ; where the motion produced is thro' 
the intervention of the brain, and not by any ſtimulus applied to 
the part moved. And hence it is, that, in an animal newly dead, 
the diaphragm is not brought into contraction by lacerating or 
pricking the intefinum rectum or neck of the bladder, although the 
fibres of theſe parts themſelves may be thereby agitated with ſome 
tremulous motions. In like manner, though the muſcular coat of 
the ſtomach is excited into contraction ſome time after the death 
of an animal by irritating it; yet the diaphragm is not affected by 
this irritation; which, however, it would have been, if the animal 


had been alive. Agreeably to this, when any of the muſcles of 
the legs of a frog are irritated ſome time after cutting off its head, 
almoſt all the muſcles belonging to the legs and thighs are brought 


into contraction, if the ſpinal marrow be entire: but, as ſoon as 
It 1s deſtroyed, although the fibres of ſuch muſcles as are them- 


ſelves ſtimulated are affected with a weak tremulous motion, yet 


the neighbouring muſcles remain at perfect reſt. 


I have elſewhere endeavoured to ſhew, that the ſuppoſition o of 
the ſoul or ſentient principle's anne for ſome time to actuate 


* 
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the ſeparated parts of animals, does not infer its real diviſibility*; 


nor is it neceſſary to repeat the ſame things again: but Fenton 
help obſerving, that, when M. de Haller repreſents me as holding 
the ſoul to be diviſible, ſo as that it may be cut into as many pieces 
as the anatomiſt pleaſes +, he inadvertently charges me with an 
opinion which I not only do not maintain, but which I have 


brought arguments to diſprove. I ſhall only add, that the indivi- 


fibility of the ſoul does not depend on un _ of the e but 


on its own particular nature. 


TT muſt be acknowledged, that there is a great deal of obſcurity 


in theſe matters: but as in every part of nature we find abundance 
of myſteries, as often as we carry our inquiries to any great length; 

it can be no wonder if we meet with difficulties, almoſt inſurmount- 
able, in accounting for the motions of animals, or tracing them 


up to their ſource: for, if we are far from underſtanding the com- 
munication of motion and other actions of matter upon matter, 


how ſhall we be able to comprehend the manner in which an im- 
material principle acts upon it? But, as we can, from the little we 
know of matter, ſee that inactivity is one of its eſſential pro- 


perties, we are hence convinced of the neceſſity of aſcribing the 


fe and motions. of animals to the power of an incorporeal agent. 


8 EC . my” 


HE. Ka M. de Faller, after endeavouting” to prove that 
irritability is independent on ſenſibility, gives it as his opi- 
nion, that this remarkable property of the muſcles has its ſeat 


in the glutinous matter connecting the earthy elements of which 
their fibres are compoſed Þ; and that irritability ought to be conſi- 
dered as a peculiar property of this glutinous ſubſtance, in like man- 


ner as gravity is allowed to be a property of matter in general, al- 
tho! its cauſe cannot be aſſigned |: 2 .T2 
Bur 
2 Fay on vital motions, &c. p. 183. GGG. 
＋ Act. Gotting. vol. 2. p. 137. wes 
+} AR, Gotting, vol. 2. p. 152. | Ibid. p. 154. & 157. 
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Bur ſurely the glutinous matter of the muſcles of animals ſeems 
as unlikely to be endowed with an active power, ſuch as irritabi- 
lity, as any other conſtituent part of the animal body ; nor can a- 
ny argument be deduced from its. endeavouring to {hrink or ſhor- 
ten itſelf when drawn out *; for the glue of the ſkin, ligaments, 
and tendons, as well as of the muſcles, has this property, which 


is, indeed, a kind of elaſticity , and not ſimilar to that power of 


alternate contraction which muſcular fibres are endowed with. 

In proof of his notion of the irritable nature of the muſcular 
glue, he adds, that young animals which abound moſt with it are 
moſt irritable. The obſervation 1s true, but ſeems to prove no- 


thing in the preſent caſe; for the ſkin, hgaments, and tendons. 
(which laſt are a continuation of the muſcles, only harder and 


more compacted). abound more in glue than the muſcles, and yet 
are in no degree irritable. The greater irritability of the fibres of 


young animals is to be deduced from their greater ſenſibility, and 
this is owing to their greater ſoftneſs and tenderneſs : thus, what 
in new-born animals is a ſenſible and irritable muſcle, becomes af- 


terwards a tendon, which, in a ſound ſtate, is free from irritabili- 
ty, and is endowed with little or no feeling 4. | 


F URTHER, ſince the gelatinous matter in our aliments, and 


even in our blood, is quite without any irritability, it muſt owe 


this power to the particular diſpoſition or arrangement of its 


parts, or to ſome other change which it undergoes when it becomes 
a part of a muſcle; If this may be ſo, why may not the finer and 


more ſubtile parts of the blood beſo changed in the brain, as there to 


acquire a power of feeling and thinking ? i. e. if irritability be a 
property of the muſcular glue, why may not ſenſibility and intelli- 


gence be properties of the medullary ſubſtance of the brain? for 


the known properties of matter. give us reaſon to think, thar real 


activity is not more conſiſtent with. its nature, than feeling or 


chought. 


Act. Gotting. vol. 2. p. 15 2. 


T tlaſticity is not a property of hard bodies alone, as U.. de Haller ſeems to, think (P. 152. *. 


dut is alſo ound in ſoft, ones: thus air, wool, and the down of ſeathers are ne e. 
laſtic. 


4 AR. Cotting. vol. 2. p. 140. 
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BUT it has been ſaid, that irritability, may be a property of the 
muſcular glue, as well as gravity 1s a property of matter in general: 
let us therefore conſider this notion a little, and ſee whither it will 
lead us. Gravity, which is a property of matter, continues to be 


ſo, let matter be ever ſo much altered or changed by fire, men- 


ſtruums, or other cauſes; but, when the gluten of the muſcles is 
extracted from them, it appears as inert and void of active powers 
as any other matter; nay, though allowed to remain in them, yet, in 


moſt animals, it wholely loſes its irritable power ſoon "_ the 
muſcles are ſeparated from the body. 


Bur, ſuppoſing irritability to be a property of the muſcular ths 


an the ſaws ſenſe that gravity is a property of all matter; yet, as 


the moſt attentive conſideration of matter has convinced philoſo- 5 


phers that gravity is not eſſential to it, but owing to ſome general 


cauſe acting upon it; ſo the irritability of the muſcular glue muſt 


be allowed not to be a property eſſential to it, but ariſing from the 


action of ſome other cauſe upon it. Gravity has been aſcribed ei- 


ther to the immediate and continued operation of an immaterial 
being, or to the action of ſome ſubtile elaſtic medium on matter: 


but, ſince the elaſticity of the parts compoſing ſuch a medium muſt 


be, at laſt, referred to the active power of ame incorporeal cauſe, it 
follows, that gravity muſt be ſo likewiſe * 


IT appears, therefore, after all that _ been ſaid to ſaw that 
the motions of irritated muſcles are owing to a property of irrita- 
bility in them or their glue, that we are at laſt obliged to refer 
them to the active power of an immaterial cauſe; unleſs we {hall 


- contrary to Ae ee aſcribe __ and ee acti- 


vity 


„M. de Haller bas conſidered me as maintaining an opinion contrary to the common no- 


tions of mankind (a 1 when I ſay, that gravity, or rather the elaſticity of that medium ſup- 


poſed to be the cauſe of gravity, muſt be, at laſt, referred to the active power of ſome incor- 
. Poreal cauſe. How far we ſhould be directed in our reaſonings concerning the nature or cauſe 
of gravity by the common notions of mankind, I ſhall leave the reader to determine; but 
ſome able philoſophers have thought, and not without reaſon, that gravity, or the material 
cauſe producing it, muſt at laſt depend upon the power of that BEING who ſuſtains, moves, 
and governs the whole ſyſtem of nature: and M. de Haller will find it a hard taſk to account 


for the elaſticity of that æthereal medium ſuppoſed to be the cauſe of gravity, from apy thing. 
we know of the nature of matter. | 3 


(2) Memoires ſur les parties ſenſibles, ge. vol. 4. p. 91. 
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vity to matter. And, as gravity muſt finally be reſolved into the 
power of that BEING who upholds univerſal nature; ſo it is pro- 
bable, that the irritability of the muſcles of animals is owing to 
that living ſentient principle which animates and enlivens their 
whole frame. | 


FLEE e, e 


AVING thus propoſed my diffieulties concerning the learn- 
I ed M. de Haller's ingenious theory of irritability, I ſhalt 
| conclude with a few obſervations, which, if they do not demon- 
ftrate, make it at leaſt probable, that the motions of ſtimulated 
muſcles. proceed from their ſenſibility, or that they are cloſely con- 
nected with it. But, previous to theſe, I muſt be allowed to take 
95 notice, that the word irritability ſeems to imply a kind of life or 
feeling in the part endowed with it, which renders it capable of be- 
ing fretted, provoked, or irritated ; and therefore ſeems to be im- 
properly applied to expreſs the contractile power of ſtimulated mu- 
ſcles, if this N has no connection with, or dependence on their 
ſenſibility . We never talk of irritating a ſtone, a piece of 
wood, a tree, or indeed any thing that is without feeling. Irritabi- 
lity, therefore, in the common acceptation of the word, implies ſome 
kind of feeling ; nay, M. de Haller himſelf, notwithſtanding that 
his profeſſed deſign feems to be to ſhew irritability to be independ- 
ent of ſenſibility, yet once and again ſpeaks of parts that are not 


uritable, as not feeling or perceiving the acrid matter, or other i- 
mulus e to chem Te 


Bur to return 1 
I. WE almoſt always n the irritability of the muſcles or 
muſcular are of che human body to bear a proportion to their 


ſenſibility. 


« Quicquid incommodum alicunde illatum percipit, idemque a ſe amoliri ſatagit, id 
proprie dixeris irritari, Idcirco, cum partes iſtz injurias perſon ens, ſeſeque ab iiſ- 


* dem vindicare, .conentur,, irritationis quoque — merito dicendæ ſunt; Gliſſon Anatom. 
. | 


Ada Cottingenſ. vol. 2. p. 1. 
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ſenſibility. Thus, in young children, where the tender nerves 


and fibres are more eaſily hurt, and all the feelings are more exqui- 


ſite; the quickneſs of the pulſe and the violent convulſions with 
which they are often affected, from ſlight cauſes, ſhew their mu- 


ſeles to be impreſſed with a greater degree of irritability than choſe 
of adults *. In like manner, grown people of delicate nerves and 


very quick feelings are ſubject to ſpaſms and convulſive motions of 
their ſtomach, inteſtines, &'c. and to palpitations of their heart, 


from ſuch flight cauſes as would ſcarce auen affect men of 1 


firmer conſtitutions and leſs moveable nerves. | 
ON the other hand, in old people, in whom all the. Feelings b be- 
come leſs acute, the muſcles are leſs writable; witneſs the ſlow mo- 


tion of their heart. And, in apoplectic and comatous caſes, where 


the ſenſes are greatly impaired, the motion of the heart and that of 


reſpiration are remarkably flow ; and the flimulus of the feces is not 
ſufficient to bring the inteſtines, PRs and abdominal muſcles 
into contraction as uſual. 


AGAIN the nerves, which! are the maſk ſenſible parts of the 3H 


produce, when irritated, the ſtrongeſt convulſive motions in the 


muſcles; and, when they are, by being ſtretched, rendered more 
ſuſceptible of pain, an irritation of them produces ſtill greater con- 
vulſions To 


. WHATEVER increaſes the Colbie of the muſcles or mo- 


ving organs of our body, alſo increaſes their irritability. 


 THus, when the ſtomach 1s inflamed, the mildeſt liquors are apt 


to provoke vomiting, or the hiccup ; tp Bs in the ſound ſtate of 
that organ, brandy, vinegar, and other acried liquors, produce no 


ſuch effect. When the neck of the bladder is {lightly inflamed or 


excoriated, the urine, which uſed to give little diſturbance till col- 


lected in large quantity, irritates that tender part ſo as to occaſion 


violent and often repeated efforts to empty the bladder. 3 
Wee | WHEN 


. 11 may alſo be obſerved, that the parts of yonhs animals which are moſt ſenſible, are 


not only moſt irritable, but retain their power of motion longeſt after death, or ſeparation | 


from the body. 
1 AR, Gottingenſ. vol, 2. p. 136. 
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Wen: the fauces are inflamed, the muſcles of deglutition are 
more ſtrongly convulſed in ſwallowing than when thoſe parts are 
in their natural ſtate, When the inteſtines are deprived, in a good 
meaſure, of their mucus, or become more ſenſible by a flight degree of 
inflammation in their inner membrane, the mildeſt purgatives will . 
often operate as roughly as the ſtronger ones do in a perſon 1n per- 
fect health. When, without any erection in the penis, the /emen 
eſcapes into the urethra, the muſculi acceleratores urime are not af- 
feed by it: but, as often as the penis is erected, whereby its parts 
become more ſenſible, and, as it were, half inflamed, the ſemen is 
no ſooner thrown into the beginning of the urethra, than thole mu- 
ſcles are excited into ſtrong eonvulſive contractions. 

THz heart becomes ſo irritable, when either itſelf or the peri- 
eardium is inflamed, as to be agitated with violent convulſions and 
palpitations. Nay, the tendons, which, in a ſound ſtate, have little 
or no feeling, and are not irritable ®, become, when inflamed, ſo 
ſenſible of imuli, that the {ſtrongeſt ee have been occaſion- 
ed by pricking, tearing, or otherwiſe 1 irritating them. 
A diſagreeable ſenſation in the ſtomach from wand and other 
cauſes, often quickens (eſpecially in people whoſe nervous ſyſtem 

is delicate and moveable) the motion of the heart; which will 
often return to its natural motion by a glaſs of wine, or ſpirits, or 
any thing that, by invigorating the ſtomach, removes its uneaſy 
ſenſation. . 

A diſagreeable feeling 3 in the ſtomach makes the heart n more irri- 
table, becauſe, by means of its nervous ſympathy with that organ, 
it increaſes its ſenſibility; and, in like manner, an inflammation or 
an unuſual irritation in the kidneys or inteſtines increaſes the irrita- 
bility of the ſtomach: but how a diſagreeable feeling in the ſtomach 
| ſhould immediately alter the nature of the gluten of the fibres of the 

heart, I cannot conceive, _ 

Ix therefore it appears, that. the iriubility of the moving organs 
of our body 1s increaſed as often as their own ſenſibility, or that of 
other parts with which they have an obſervable ſympathy, is in- 


— ee * — — creaſed; 
E AR. Getting: . 2. p. 140. | ; 
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 rreaſed ; it will be thought prodable, that the iritability of any 


part depends upon its ſenſibility, 


III. WnaTzvEr leſſens or deſroys the aamiliey 6 of the muſcles 
of animals, alſo leffens or deſtroys cheir ern or power of 


motion. 


Tus, when one's Shes or limbs have been log expoſed to 
fevere cold, they not only become infenſible, but paralytic. Frogs, 


bats, and other animals, with numbers of the inſect- tribe, are ſo 
benumbed by the winter's cold as to be deprived of all fedling 
and motion: theif blood does not circulate, nor their hearts beat; 


and their iauſcles, though torn, cut in pieces, or otherwiſe ſtimu- 
lated, are not brought into contraction. 
Done the time of incubation, the heart of the chick i ob- 


ſerved to beat faſter or flower, and with more or leſs force, i. e. to 
become more or leſs irritable, as it is expofed to greater or leſs de- 
grees of heat; nay, after its motion has been wholely ſtopt by 
cold, a gentle heat will make it ſoon begin to contract a-new “. 


FURTHER, this punctum faliens, or heart of the chick, which, 


when touched with any thing capable of horting it, is excited into 


quicker and ſtronger contractions, | after being expoſed for ſome 


Tims to too great cold, is not affected by the moſt powerful mul. 


IT appears, therefore, that feeling and irritability are deſtroyed 


by cold, and reſtored by a proper degree of heat, and are fo cloſely 
connected together, that the latter is never to be found where the 
former is totally wanting. 


Ir authority could be of any weight in a matter which is to be 
determined by experiments and obſervations, we might fupport our 
opinion with the name of one of the moſt judicious and ſucceſsful 
inquirers into nature, * Ego pluribus experimentis certus fum, 


* (fays the illuſtrious Harvey), non motum folummodo puncto 
2 ſalienti ineſſe, fed fenſum etiam; nam, ad quemlibet, vel mini- 


mum, tactum, videdis punctum hot varie-commoreri, et quaſi 


© irritari. Vidi, A . 2 8 hai una Tnevum adle- 
& rant, 
Harvey De generat, animal. exercit. 1). 
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© rant, ab acus, ſtyli, aut digiti contactu, immo vero a calore aut 
© frigore vehementiore admoto, aut cujuſlibet rei moleſtantis oc- 
curſu, punctum hoc varia ſenſus indicia, pulſuum nempe varias 
© permutationes, ictuſque validiores ac frequentiores, edidiſſe; ut 
„non dubitandum fit, quin punctum hoc (animalis inſtar) vivat, 
„ moveatur, ac ſentiat. Do generat, animal. exercit. 17. 
Oetun, which is remarkable for its power of impairing or de- 
ſtroying the ſenſibility of all the parts of the body, alſo leſſens or 
ſuſpends the irritability or moving power of the muſcles. Thus, 
in a ſmall doſe, it puts a ſtep te vomiting and coughing; and : 
quiets the convulſive motions of the intgſtinum rectum, bladder, ab - 
dominal muſcles, and diaphragm, in a tene/mus and ſtrangury, al- 
though the fimuli which produced theſe motions continue to act 
on the parts: when given in much larger quantity, it ſuſpends 


| the periſtaltic motion of the jnteſtines, and makes the heart con- 


tract more ſlowly, till being by W rendered Aue inſenſible, 
its motion wholely ceaſes. 
Bur, as my learned antagoniſt, who allows that opium defliroys 
the irritability of the ſtomach, inteſtines, and other muſcles, denies 
it to have any power over the heart,“ and ſeems to call in que» 
{tion thoſe experiments of mine which ſhew that opium, injected 
into the ſtomach and inteſtines of frogs, renders the motion of the | 
heart much flower than uſual, and at laſt puts a final ſtop to it r; 
thought it neceſſary to endeavour to clear up this matter by ſome 
farther experiments, which I ſhall here briefly relate, 
() Joxx g. 1755, at 18 minutes paſt four in the afterngon, Lin- 
jected a turbid ſolution of half an ounce of epitm in eight ounces 
of water, into the ſtomach and inteſtines of a 1 and, as it 
ſquirted out moſt of the ſolution injected by the anus, I threw in ſome 
more in its room. At 24 minutes paſt five the ſame evening, I 
opened this frog, and ebferved the heart beating very flowly, not 


above ſeven times in a minute; when it was touched with the point 


of a N of ns it renewed its motion faſter for two or three 
ee ? pulfarianss 


Act. Gotting. els eee een ontin nia ti 
+ Eſſay on vital motions, p. 197. c. 1 
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pulſations; after which it became as flow" as before. The other 


muſcles of this frog were not at this time brought! into contraction 


by pricking or tearing their fibres. 


(2) J laid open the whole abdomen and horas of a Ru and, at 


28 minutes paſt ſeven in the morning, immerſed it in a turbid ſo- 


lution of opium, viz. the ſame that was made uſe of in the pre- 
ceeding and following experiments. At forty minutes after ſeven, 
I turned the frog upon its back, and obſerved its heart beating be- 
tween ten and eleven times in a minute. Having laid it again up- 


on its belly, that it might be more expoſed to the action of the 


opium, at forty eight minutes paſt ſeven, I turned it again upon its 


back, and obſerving the heart without motion, I opened the peri- 
cardium; which producing no effect, I cut the heart out of the 
body, and laid it upon a plate, when it beat twice or thrice, and 


never after moved, ne it was pricked once and — with a 


pin. 


(0 1 cut off the head of a frog, and 11 deſtroyed.; its ſpinal 
marrow by puſhing a ſmall probe down the ſpine, which occaſion- 
ed ſtrong convulſions of all the muicles, eſpecially thoſe of the in- 


ferior extremities. Ten minutes after this, I opened the thorax, 


and found the heart beating 45 times in a minute. Sixteen minutes 
after decollation and the deſtruction of the ſpinal marrow, it mo- 
ved 40 times in a minute. After half an hour, it made 36, and, 


after fifty minutes, only 30 pulſations 1 in the minute, which were 
now become very ſmall and feeble. 3 


WHEN the thorax of another frog was opened e ee after 


decollation and the deſtruction of its ſpinal marrow, its heart beat 
60 times in a minute. | 


(2) I cut ont the heart of a frog, wank put it into ſpring · water, 
at twenty-three minutes paſt twelve. After twelve minutes immer- 
ſion, I took it out of the water, when it beat 20 times in a minute. 
Having immerſed it for five minutes more, it ceaſed from motion; 


and when taken out of the water, it did not move. I | when 


pricked, and then it gave only one pulſation. 


G E16HT minutes paſt — GOUT out ths heart of; another 05 
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and immerſed it in ſpring-water. Twenty-eight minutes after eleven, 
it continued to move: but its motion, tho' at the rate of eleven pul- 
fations in thirty ſeconds, was confined to about one third of the heart 
next its apex. Two minutes after this, obſerving it without any mo- 
tion, I took it out of the water, and laid it upon a table, where it 
remained at reſt, unleſs when touched. Soon after this, however, it 
began to move, and, at 25 minutes after immerſion, performed nine 
pulſations in 63 ſeconds. | 

(1) I cut out the heart of a frog, a at 32 minutes ; after ten, im- 
merſed it in a turbid ſolution of opium made in water of the ſame 
degree of heat with the ſpring-water uſed in the two laſt experi- 
ments . After it had been immerſed ten minutes, I took it out 
of the ſolution, and laid it on a table; but then it had not the 
ſmalleſt motion: and, when pricked with the point of a penknite, 
tho' it quickly recovered its ſhape, yet it was not excited into a pro- 
per contraction like the heart of 2. I continued to. obſerve this heart 
from time to time for above half an hour, but it never moved. 

(+) J cut out the heart of another frog, and put it into the ſame 
turbid ſolution of op:um; after ſeven minutes immerſion, I took it 
out and laid it on a plate, where it remained at reſt, When prick- 
el with the point of a penknife, it did not make a full pulſation, 

but ſeemed to feel a little, by a very faint kind of motion which. IL 

perceived in ſome of its fibres. 
(+) Mx Robert Ramſay ſtudent in ner at my defire, made the 
following experiment. After making an opening into the cavity of the 
abdomen of a ſmall dog near fix months old, he injected by the wound 
a dram of opium diſſolved in two ounces and a half of water; but, | 
before he could ſtitch up the wound, about an: ounce of the ſolu- 
tion eſcaped. Four minutes after the injection, he laid bare the | 
thorax, by diſſecting off the teguments, which. ſeemed, to give the a- 
nimal no pain; and could plainly feel the motion of his heart 
thro" the pleura. It beat 76 times in a minute, but became gra- 
dually flower uy kEnmediately after chunting1 the pulls, - Mr. Ram- 
ſay 


*®: Vim nearly 60 . of Farenheit's thermometer. 
Now Fellow of the Royal College of Phyſicians in Fdinburgh. — 
t The heart, of this dog before:the e of che 1 beat 1 90 in a minute. 


Y 
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ſay cut the ribs on each ſide of the fernum, which he laid back in 
the uſual way, The heart, which was thus brought into view, 
appeared turgid, and continued in motion about five minutes: du- 
ring which time it performed only between 60 and 65 weak vibra- 


tions; for they were not full contractions. While the heart was 
thus moving, ſome warm /aliva was firſt applied to it, then cold 
water, and, laſt of all, oil of vitriol, which ſhrivelled the parts it 
touched almoſt in the ſame manner as a hot iron would have done; 


but none of them accelerated the vibrations of the heart, which be- 
came gradually ſlower, till they intirely ceaſed, * | 
AGREEABLY to this experiment, we are informed by Dr Alſton, ; 
in his learned diſſertation on opium, that a filtrated ſolution of this 
medicine in water having been injected into the veins of a dog, his 


pulſe, which, when he was firſt ſeized with convulſions, was render- 
ed quick and ſmall, became afterwards full and flow *. And Dr 
Kaau Boerhaave obſerves, that in a ſmall dog. which he opened 
ten hours after he had ſwallowed three grains of opium, the mation 
of the heart and arteries was very flow f. 


Fon theſe experiments it appears, that as | opium 1 the ſen- 


fibility of all the parts of the body, ſo it deprives the muſcles of 
their power of motion; nor is the heart in this reſpect poſſeſſed of 
any privilege above the other muſcles, except chat its moring power 


is not ſo ſoon deſtroyed by opium as theirs. 
How M. de Haller was deceived in this martrer, I cannot con- 


jecture; ſince he has not told us in what manner his experiments 
were made: but, it 1s not to be doubted, that from his candor and 
love of truth he will readily * his r as ſoon as 
he ſhall diſcover i it. 


IV. WHEN a viper is Nane wich che point Fe kite thre 
days after being deprived of its head, heart, and other ain at 
moves, not only thoſe muſcles whole fibres are touched, but allo 


the other muſcles of its body which have nv conneQtiva with thoſe 
that are ſtimulated. This indicates either a ſympathy between thoſe 


muſcles, 


* vid, Medical 1570 vol. 5. P- I. art. 12, 


+ Cor lentiſſime movebatur. Motus in arteriis =_ in Pia dy _ et valde 
lentus. vid. Impet. faciens Hippocrati dictum. No. 434+ et 436. 
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muſcles, which ſuppoſes feeling, or ſome general active principle a- 
nimating them, which, being affected with a diſagreeable ſenſation 
by the Jamutus applied to any one muſcle, brings many others in- 

to action, in order to avoid what is hurtful to it. In like manner, 

when a few drops of hot water fall upon one's leg, the muſcles 
which move it are inſtantly and involhantaraly brought into contrac- 
tion, in order to remove it from the offending cauſe. 

A frog, after it has been deprived of its head, when wouched, of- 
ten jumps and moves about for a conſiderable time; and it is ob- 
ſervable, that, when the toes of its hind feet are any way ſtimula- 
ted, it draws he feet up to its body; nay, when they are in this ſi- 
tuation, if the toes are again irritated, the legs and feet are not ex- 
tended, but brought ſtall cloſer to the body. If one of the legs is 
pulled down from the body, and kept extended, no ſooner are the 
toes of this foot wounded than the leg is drawn up to the body as 
before. Now, if theſe motions were -owing to ſome property of 
the inſenſible matter of which the muſeles conſiſt, why ſhould not an 
irritation of the toes be ſometimes followed by a contraction of the 
extenſor as well as the flexor muſcles of the legs and thighs? But, 
if we allow them to be :owing to the painful fenſation in the toes, 
we ſhall ſee that the frog does, in this caſe, with its limbs, juſt 
what a ſnail does with it horns, ha they are roughly touched. 

AGAIN, it is obſervable, that, when the toes of a frog are prick- 
ed or otherwiſe wounded inftantly after decollation, chere is either 
no motion War, in the muſcles ef the legs at all, or a very in- 
confiderable ene. But, if be toes of a frog be touched with one's 
flknger ten, fifteen, or twenty minutes after-decollation, the legs and 
thighs are immediately drawn up to its body; and if at this time 

Soy be wounded, pricked, or out with a penknife, the muſeles, 
not only :of the legs and thighs, but alfo of the trunk of the body, 
| are, for the moſt part, ſtrengly contracted, and the animal ſome- 
time; moves from one place to another. 

Is not the trritation of the toes, ammediately - after decotlation, | 
rendered ineffectual for producing any motion in the malifites 
bp the legs and thighs, by the greater pain occaſioned. by autting 
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off the head“? And are not the muſcles of the poſterior extremj. 
dies, as well as thoſe of the trunk of the body, brought into action 
by wounding che toes fifteen or twenty minutes after decollation, 
becauſe the pain occaſioned by cutting off the head is now ſo much 


leſſened (perhaps wholely obliterated) as not to prevent the animal | 
from feeling very ſenfibly when ts toes are hurt? 


V. TH AT the motions of irritated muſcles are owing to che ſen- 
ſuation excited by the Stumulus applied to them, will appear probable, 
if we conſider, that we are in fact conſcious of many involuntary 
motions in our bodies proceeding. from a particular ſenſation, ei- 

ther in the organs moved, or in ſome neighbouring part. This is the 
caſe with the motions of the ſtomach and diaphragm in vomit- 
ing and in the hiccup, of the great guts and diaphragm in a fene, 
mus, of the acceleratores urine in expelling the /emen, and of the in- 
tercoſtal muſcles and diaphragm in ſneezing, coughing, and ſome- 
times even in breathing 3 nay, when by ſudden fear or any great 
ſurpriſe the heart is ſet a palpitating, we have a "peculiar feeling 
in this muſcle, partly from the blood ruſhing ſuddenly and in too 
great quantity into it. More examples mi ght be given; but theſe 
may ſuffice to ſhew the connection there is betwixt the ſenſibility 

and irritability of the moving organs of our bod. 
Uro ſuppoſition that the motions of irritated muſcles did not 
proceed from any kind of feeling, but from ſome inanimate cauſe, 
their contractions ſhould be all, either regularly alternate, or equable 
and uninterrupted, like the cloſing of the leaves of the ſenſitive 
plant ; but we find, that, while moſt of our muſcles are brought 
by the action of ſtimuli into alternate contractions, there are ſome few 
which contract uniformly and equably during the time the /?imujus 
operates, without any intermiſſions or alternate relaxations. Of this 
kind is the contraction of the diaphragm and abdominal muſcles 
when 


* Duobus doloribus ſimul obortis, non in eodem loco, vehementior obſeurat alterum. Hip- 
Pocrat. Aphor. lib, 2. No. 46 ; 

+ 1 haveelſewhere ſhewn by experiments, that the cloſing of the logos of the ſenſitive plant, 
when touched, does not indicate any kind of feeling, and is no way ſimilar to the alternate 
contraRtions os irritated muſcles, Eſſay on vital motions, Ge. p. 130. 


* 
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den the ee rectum is irritated, of the ſphincter pupille, while 
the ſame degree of light continues to act on the retina, and of the 
muſcles of the internal ear as long as the ſame ſound is applied to 
that organ. Nay, the diaphragm, which is brought into one con- 
tinued contraction by a imulus affecting the intęſtinum rectum, is 
agitated with alternate convulſions from an irritation of the left 
orifice of the ſtomach, or of the olfactory nerves. What account 
can be given of this, upon ſuppoſition that theſe motions proceed 
from the gluten of the muſcular fibres? or what difference can it 
make to this inſenſible glue, whether the flimulus be applied to the 
noſe or anus? But, allowing theſe motions to. ariſe in conſequence 
of an uneaſy ſenſation in the part ſtimulated, it will appear, that 
they are performed in ſuch a manner as is molt effectual to leſlen 
or remove the irritating cauſe “ 8 | 
AG ain, if the motions of cake; from ſimul; were not owing, 
to a feeling, how could the convulſive motions of the diaphragm in 
the hiccup be often immediately ſtopped by ſudden fear, joy, or grief? 
Why ſhould an irritation of the olfactory nerves become ineffectual 
to produce ſneezing, when ſome of the: muſcles of the back or 1 
thorax are affected with a rheumatiſm ? And why ſhould the con- . J 
- vulſive motions of the ſtomach and. diaphragm in vomiting, be ; 
frequently interrupted by extraordinary fear, or any great and ſud+ 
den ſurpriſe? It will be hard to give any ſatisfactory ſolution 
of theſe appearances, if the motions of irritated. muſcles are ſuppo- 
ſed to proceed from ſome unknown property of their n/en/ible- 
glue: whilſt they may be naturally accounted for upon the prin- — 
ciple that they are owing to an uneaſy ſenſation; for as often as 
this feeling is overpowered by a ſtronger one in ſome other part 
of the body, or when the mind is ſo ſuddenly and ſtrongly affect- 
ed by external objects, as, for a ſhort time, to become almoſt inſen-- 


fible of the 1 irritatian, the motions. owing to it muſt be lellened or 
deaſe. 


GRAvIVY, magnetiſm, and electricity, are all regular and uni 
form in their operations; they beſpeak nothing of feeling or life in 


— I” 


Vid. An Eſſay on the vital and involuntary motions, p. 138. 
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the bodies which are endowed with them, and may therefore he 
ſuppoſed to proceed immediately from material cauſes ; although 


the activity of theſe cauſes muſt be, at laſt, referred to the great 
ORIGIN of all power and life in the univerſe. But the motions of 


animal bodies from a ſfimulus are, in many caſes, ſo plainly per- 
ceived to flow from an uneaſy feeling, their various appearances can 
be ſo cafily explained upon this ſuppoſition, and are ſo unaccount- 
able on any other, that I am ſurpriſed to find ſo many learned and 


| ingenious phyſiologiſts endeavouring to refute this opinion, and to 
_ derive thoſe motions from inanimate matter, 


LIP E, ſenſe, and ſelf-aQtivity, ſeem to be inconſiſtent with the 


known properties of matter; and therefore, when we fee a ſy- 


ſtem of matter endowed with theſe, we may, without preſumption, 


_ conclude, that they are owing, not to the material ſyſtem alone, but 
to ſome active principle animating it. And although, even upon 


this ſuppoſition, it may be difficult to account for ſome of the mo- 


tions obſerved in ſuch a ſyſtem, or in its parts when ſeparated, we 
cannot therefore conclude, that they are not owing to any ſuch 


power; but only that our ignorance of the nature of immaterial 
beings, and of their union with, and manner of acting upon bodies, 
throws a veil of obſcurity over thoſe things which the mot en- 


lightened philoſopher wall never be able to remove, 


Some EXPERIMENTS made with O PI U M on L 
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Some EXPERIMENTS made with Or 1UM on Living and 
Dying 98 


Tur H E ancient phyſicians bent chat opium extinguiſhed the 
flame of life in animals by its exceſſive cold; and in later 
times, there have not been wanting thoſe who deduced its effects 
from a quite oppoſite quality, whereby it was thought to rarify the 
blood and to compreſs the brain or origin of the nerves. Theſe 
falſe notions, however, of the nature and action of opium, have been 
_ refuted by ſeveral of the moderns, whoſe writings have thrown con- 
ſiderable light upon this ſubject. 

Tux following experiments were made with a view ſtill further 
to illuſtrate the manner in which this wonderful drug produces its 


effects, and particularly to ſhew its influence upon the motion of 
the heart. N 


1. HAviNG injected a ſolution of opium in water into the ſto- 
mach and guts of a frog, J obſerved, that in little more than half 
an hour it ſeemed to have loſt all power of motion, as well as feel- 
ing; for there was no contraction produced in the muſcles of its 
limbs and trunk by irritating them. I opened the thorax an hour 
after the injection, and found the heart, inſtead of between 60 and 
70, making only 17 pulſations in a minute. The auricle, which 


was much diſtended wt blood, always contracted firſt, and after 
it che ventricle. 


2. A 


E: TR DO" 


EXPERIMENTS WITH OPIUM 
2. A frog continued to move its limbs, and leap about for above 
an hour after I had cut out its heart, and was not mare dead after 


two hours and! a half. 
FivE minutes after taking out the ber of ate frog, I injec 
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ed a ſolution of opium into its ſtomach and guts. In leſs than half 
an hour, it ſeemed to be quite dead; for neither pricking nor tear- 


ing its mulcles produced any contraction in them, or any motion 


in the members to which they belonged. After cutting off its head, a 
8 probe puſhed into the ſpinal marrow made its fore - legs contract feebly, 


3. E1GHTEEN minutes paſt four in the afternoon, I injected a 


| ſtronger turbid ſolution of opium in water than that uſed in the 


preceeding experiments *, into the ſtomach and guts of a frog; and 


as it ſquirted out moſt of the ſolution injected by the anus, I threw 
in ſome more in its place. At twenty-four minutes paſt five, Io- 
pened this frog, and obſerved the heart with its auxicle greatly diſ- 
tended with blood and beating very ſlowly, not above ſeven: times 
in a minute. When the heart was touched with the point of a pair 
of ſciſſars, its motion was rendered: quicker fon two or three Nan 2 
tions: after which it became as {low as before. 


4. INI E DFATELY after decollating a frog, L deſtroyed its ſpinal 


marrow, by puſhing a ſmall probe down through its ſpine, which 


occaſioned ſtrong convulſions of all the muſeles, eſpecially thoſe of 


the inferior extremities. Ten minutes after this, I opened the the- 
rax, and found the heart beating at the rate of 45 times in a mi- 


nute. Sixteen minutes after decollation, it moved. 40 times in a. 


minute. After half an hour it made 36, and after fifty minutes 


only 30 pulſations in the minate, which. were now allo. become 
very ſmall and feeble. _ 

N. B. Wwe J opened the thorax: of Aan frog e 
after decollation and deſtroying its ſpinal marrow, I obſerved its 
heart beating at che rate of 60 in a minuta, which. 1 is four or fine 

Viz. half an ounce of oþ/um diſſolved in eight ounces of water ; which, waned made uſe. 


of in all the following experiments, 'The heat of the ſolution. was nearly the ſame in all the 
_ Experiments; wiz, about 60 degrees of Farenheit's thermometer, — — 
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pulſations leſs than I have generally ſeen the hearts of frogs make 
in that time, when their thorax was opened without decollation. 


5. Ar nine minutes paſt eleven in the forenoon, immediately af- 


ter decollating another frog, I deſtroyed its ſpinal marrow with a 
red hot wire, which produced terrible convulſions in all the mu— 
ſcles, as in the laſt experiment. I opened the thorax of this frog 
thirty- five minutes after decollation, and obſerved its heart beating 
zo times in a minute. The contraction of the auricle regularly pre- 
ceeded that of the heart: the auricle was not near ſo much diſtended 


with blood, nor the heart ſo much ſwelled as in thoſe frogs which 


had a ſolution of opium injected into their ſtomach and guts “. At 


one o'clock (viz. an hour and fifty-one minutes after decollation), 
the heart of this frog made 20 pulſations in a minute. At half an 
hour paſt two, when the room was become warmer by the ſhining of 


the ſun, it beat 25 times in a minute; and when placed in the ſun- 


beams, it performed 31 contractions in that time. After this, I re- 
moved the frog to an eaſt window, where it was expoſed to a cool 


breeze; upon which the motion of its heart became ſlower, ſo that 


in a ſhort time it only made 25 pulſes in a minute. I then expoſed it 


anew to the ſun-beams, by which its motion was ſoon quickened, 
ſo that it beat 30 times in a minute. 


Ar twenty: ſive minutes paſt five in the evening * fix hours 


and ſixteen minutes after decollation and the deſtruction of its ſpi- 
nal marrow) the auricle of this frog s heart, which was ſtill filled 
with blood, contracted twelve times in a minute; but the heart it- 
ſelf lay without motion, was ſwelled and very red: however, when 
pricked with a pin, it performed two or three pulſations, and then 


remained at reſt, till rouſed by a new ſtimulus. At thirty-five mi- 
nutes paſt five, the heart ſeemed to be quite dead, but the auricle 


continued its motion; nay, at half an hour paſt eight, near three 
hours after the heart had been without. motion, the auricle, which 
was very near as much filled with blood as when I firſt opened this 
frog, beat 11 or 12 times in the minute; its pulſations, however, 
were not now ſo regular as to time nher had been before. 

Is 


®* See No. 3. above, and Eſay on che vital and other. involuntary motions of animals, 
p. 197, | 
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Is it not probable, that the auricle of this frog's beat beat loiige 
than uſual, becauſe it continued, to the laſt, to be filled with blood; 


whereas, generally, the auricles of frogs hearts, which are opened 
after decollation and the deſtruction of their ſpinal marrow , Expell, 


after ſome time, the blood which they contain, and acquire the ap- 


pearance of a ſmall pellucid bladder filled with air? 


6. J laid bare the abdominal muſcles and thorax of a frog, by 
diſſecting off the ſkin, and at twenty minutes before nine in the 


morning, I immerſed the whole body of the frog in a turbid ſolu- 
tion of opium in water, in a ſmall baſon, which I covered, to pre- 
vent the frog from leaping out of it. Thirty-five minutes after im- 


merſion, I took it out of the ſolution, and opened the thorax and Peri- 


cardium. The heart's auricle, which was much diſtended with blood, 


beat 2 5 times in a minute, but the heart itſelf only 6 times. Forty 
minutes paſt nine (viz. twenty-five minutes after the frog was taken 


out of the ſolution of opium) the heart ſeemed to have recovered. 
more life; for it performed eight pulſations in a minute: the con- 


tractions of the auricle now became feebler, and were ſcarce more 


numerous than thoſe of the heart, but always preceeded them ſome: 
little time. Six minutes before ten this heart moved only fix times 


in the minute. Twenty-four minutes paſt ten it made only five pul- 
ſations in ſixty-five ſeconds, the firſt, third, and fifth of which pul- 


ſations were after an interval of fifteen ſeconds, and the ſecond and 


fourth after a pauſe of ten ſeconds. Seventeen minutes before 
twelve, and two hours and twenty- eight minutes after the frog was 


taken out of the ſolution of opium, its heart moved only thrice in 
ſeventy- five ſeconds, and performed its 5 Hole very ſlowly. Be- 
fore two o'clock after noon the heart was quite dead; but how long, 
I cannot ſay, not having had leiſure to obſerve 1 it from a quarter be- 


fore twelve to near two. 


7. AFTER cutting off a frog's head and deſtroying its Fpinal: 


MAIroW with a red hot wire, I laid bare the abdominal muſcles and 
thorax, as in the laſt experiment, and immerfed the whole body of 


the frog in a turbid ſolution of opium, at half an hour paſt nine in 


the morning. Thirty-ſix minutes after immerſion, I took it out of 


the lolution, and opened its thorax. and pericardium. The 1 
and 
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* and its auricle beat each twenty-fix times in a minute, and the 
pulſations of the auricle preceeded thoſe of the heart regularly. 
The heart did not appear to be more ſwelled or redder than in a 
natural ſtate, and the auricle was not near ſo full of blood as in 
Exp. 6. Twelve minutes paſt ten, viz. fix minutes after this frog 
was taken out of the ſolution of opium, its heart beat 2 27 times in a 
minute. At eleven o'clock it performed 18 vibrations in that time; 
and 16 at a quarter before twelve. At two o'clock after noon, the 

auricle, which, having expelled all its blood, was now only filled 
with air, continued its motions; but the heart lay at reſt. Ten 
minutes paſt four, i. e. five hours and forty-four minutes after the 
frog was taken out of the ſolution, the auricle of its 5 heart beat nine 
times in fixty-four ſeconds. 


8. I laid bare the abdominal muſcles and thorax of another frog, 
and at fourteen minutes paſt eight in the morning, immerſed it as 
above in a turbid ſolution of opium. Fourteen minutes paſt nine, 
I took it out of the ſolution, and laid open its thorax and pericar- 
dium ; after which the heart began to beat at the rate of nine times 
in a minute: but the auricle, which was greatly diſtended with blood, 
made no motion, except in ſo far as it was agitated a little by the pul- 
ſation cf the heart: nor were the muſcles of the legs or thighs 
brought into contraction by cutting or tearing their fibres. At half 
an hour paſt nine the heart beat only ſeven times in a minute; and 
the auricle, which was now pretty empty of blood, and, in place of 
it, filled with air, had a pulſation as well as the heart. Thirteen 
minutes before ten, i. e. thirty-three minutes after the frog was 
taken out of the ſolution, the auricle ſhewed, at e erde in- 
tervals, a very faint pulſation, but the heart lay without ny mo- 
tion. 
9. THE ſame tos. after cutting off the head and deſtroying the 
ſpinal marrow of another frog, I laid bare its abdominal muſcles 
ard thorax ; and, at eighteen minutes paſt ten, immerſed it in a 
ſolution of opium, as above. Eighteen minutes paſt eleven, I took 
it out of the ſolution and opened its thorax and pericardium, after 
Which the heart began to move at the rate of 8 times in a minute. 
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Twenty-five minutes paſt eleven, the heart beat 1 5 times in a mi. 
nute ; and at twelve o'clock it performed between 13 and 14 vibra- 
tions in the ſame time. At two o'clock, (viz. two hours and for- 
ty-two minutes after the frog was taken out of the ſolution), the 
auricle, which was now filled with air, continued to vibrate weak- 
ly about 11 times in the minute; but the heart itſelf was without 
motion. At ten minutes before four in the afternoon, the auricle 
ſtill continued to move, but more feebly than the auricle of No ;. 
10. I laid open the whole abdomen of a larger frog than any of 
the former ; and, at twenty-two minutes paſt ten in the morning, 
immerſed it in a ſolution of opium, as above. Thirty-five minutes 
1 | after immerſion, I took it out of the ſolution, and opened its tho- 
| rax and pericardium. 'The heart was vaſtly red and much ſwelled, 
1 8 and its auricle greatly diſtended with blood; but both were . 
Wit out any motion: after two minutes, however, the heart began to 
= ; vibrate at great leiſure, ſcarcely performing nine pulſations in a 
1 [ minute; ; but the overſtretched auricle made not the ſmalleſt mo- 
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11 — tion. During every Hole, the heart was remarkably paler, and 
1 > the time of its relaxation became much redder ; which appear- 
JT ance I obſerved likeways in all the frogs hearts in the above expe- 


riments, but more remarkably in thoſe frogs who had been expo- 
ſed to the action of opium, Another thing, which I remarked in 
. | all theſe experiments, was, that the heart, during its /y/ole, be- 
if came manifeſtly ſhorter, and was lengthened in the time of its re- 
| laxation. But to return; at ſix minutes paſt twelve, (i. e. an hour 
| and nine minutes after the frog was taken out of the ſolution), its 
| heart made only 6 pulſations in the minute; and at eleven minutes 
| Pait twelve, obſerving it without motion, I pricked it with a pin, 
1 and breathed upon it, in order to renew its pulſation; but to no 
il „„ purpoſe. 
=; TWENTY eight minutes 00 ſeven in the evening, I laid o- 
pen the whole abdomen and thorax of a frog, and immediately after 
immerſed it in a ſolution of opium as above. Thirty-eight minutes 
paſt ſeven, when I pricked its legs with the point of a penknife, it 


made very little motion. Two minutes after this, I turned. it to its 
back, 
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back, and obſerved its heart moving only between ten and eleven 
times in a minute. Having laid the frog again on its belly, that it 
might be more expoſed to the aCtion of the opium; at forty-eight 


minutes paſt ſeven, i. e. twenty minutes from the firſt immerſion, 


I turned it again to its back, and obſerving the heart without mo- 
tion, I opened the pericardium ; which producing no effeR, I cut the 
heart out of the body, and laid it on a plate, when it gave two or 
three pulſes, and never after moved, Wough it was pricked once and 
again with a pin. 


No motion was produced in any of the other muſcles of chis | 


frog, by irritating them. 


12. I cut off a frog's head and deſtroyed the ſpinal marrow with 


a hot wire, then laid open its thorax and abdomen, and immerſed it 


in a ſolution of opium at nineteen minutes paſt eleven. Eight mi- 


nutes before twelve, i. e. thirty-three minutes after immerſion, Job- 
ſerved its heart beating very ſlowly : but two minutes before twelve, 
when I took it out of the ſolution of opium, it had no motion. Af- 


ter this, I opened the pericardium, and irritated the heart two or 


three times with the point of a calpel, which always produced a 
few pulfations. I then put the frog in the ſolution for five minutes 
more, and, upon taking it out, found its heart quite dead, 

13. AFTER cutting off a frog's head and deſtroying its ſpinal 
marrow, I laid open its whole abdomen, and immerſed it in a ſolu- 
tion of opium, twenty-three minutes before one. After it had lain 
ſixteen minutes, I cut up its thorax and pericardium ; and obſerving 


the heart beating very regularly and pretty ſtrongly 21 times in 


the minute, I immerſed it again in the ſolution, which had now im- 
mediate acceſs to the heart. After five minutes, I took it out of 
the ſolution; and finding the heart without motion, I pricked it 
wich the point of a knife; upon which it began to beat at the rate 
of 14 times in the minute, and continued its motions very languid- 


ly, and not without ſome interruption, for about a quarter of an 


| hour. 5 


14. I cut out the heart of a frog, and put it in fountain-water 


at ten minutes paſt ten; immediately after immerſion, it beat about 
| Rr2 | | 28 
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28 times in the minute. Eighteen minutes paſt ten, it made 6 pul- 


ſations in thirty ſeconds. Twenty minutes after ten, I took it out 
of the water. and laid it on a table, and obſerved, that as often as it 

was gently touched with any thing, it made one full and ſtrong 
contraction, and no more: however, in four or five minutes, it be- 


gan to beat of its own accord, and, at twenty-eight minutes after 


ten, performed 19 pulſations in a minute, — minutes paſt 
ten, it beat 12 times in a minute. 


15. Tw EN Tv three minutes paſt twelve, I cut out the heart of 


another frog, and put it in fountain-water, After twelve minutes 


immerſion, I took it out of the water, when it beat above 20 times 
in a minute. Having put it in the water for five minutes more, it 


ceafed from motion, and when taken out, did not move except when 


pricked, and then only performed one pulſation. 


16. EIGHT minutes paſt eleven, I cut out the heart of a third 
frog, and put it into fountain-water. Eleven minutes after immer- 
| ſion its heart beat 8 times in the minute, and four minutes after 
this it vibrated 11 times in thirty ſeconds; but the motion was 
confined to about one third part of the heart next its apex. Twenty 
minutes after immerſion, it continued to move much in the ſame 


way; but in two minutes more, obſerving no motion in it, I took 


it out of the water, and laid it on a table, where it remained at reſt, ; 
unleſs when touched. Soon after this, however, it began to move; 
and at twenty-five minutes after immerſion, it made 9 pulſes in 
{ixty-three ſeconds. Four minutes after this, it moved only thrice 


in fifty ſeconds, and then ceaſed altogether ; unleſs that, when 
pricked with the point of a knife, it gave one very faint pulſation. 
At forty-ſeven minutes paſt eleven, it was quite dead. 

17. I cut out the heart of a fourth frog, and at thirty minutes 
paſt ten immerſed it in a turbid ſolution of opium in water of the 
{ame degree of heat with the fountain-water uſed in the three laſt 

experiments *, After this heart had been immerſed ten minutes, I 
took it out of the ſolution, and laid it on a table, but it made not 
the ſmalleſt motion; and when n with the point of a knife, 
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though it quickly recovered its ſhape, yet it was not excited into a 
proper contraction, as the heart of Nꝰ 14. I continued to obſerve 
this heart from time to time for more than half an hour, but it 
never made the leaſt motion, 


18. I cut out the heart of a fifth frog, and put it into a ſolution 


of opium in water five minutes before eight. After ſeven minutes 
immerſion, I took it out, and laid it on a plate, where it remained 
at reſt, When pricked with a knife, it did not perform a full pul- 


{ation like No 14. but ſeemed to feel a little , by a very faint kind of 


motion which was excited in ſome of its fibres. 
19. AT thirteen minutes before twelve, I cut out the heart of a 


ſixth frog, and immerſed it in a ſolution of opium. Six minutes 


after immerſion, it had no motion; but when pricked, made one 
pulſation. After lying five minutes more in the Jolution, it was 
quite dead. 


20. I cut out the heart of a ſeventh frog, and at thirty Ken mi- 


nutes paſt nine in the morning, immerſed it in a ſolution of opium, 
as above. Forty-two minutes after nine, when I took it out of the 
ſolution, it was without motion : but when touched with the point | 


of a knife or probe, it performed one contraction, but with leſs. vi- 
gour and more ſlowly than the heart of Ne 14. Forty-ſeven mi- 
nutes paſt nine, it began to beat of its own accord. Two minutes 
after this, it moved 6 times in the minute, but much more feebly 
than Ne 14. Six minutes before ten, it beat only 4 times in a mi- 
nute : after this, it began to beat much faſter ; but its motions 
ſoon returned to their former ſlowneſs. At ten, after having lain 
near a minute without motion, it began again, of its own accord, 

to beat at the rate of 17 times in the minute, and continued for 


eight or ten minutes after this to beat very feebly, and in an irre- 


gular manner as to time. 

21. Mk RoBERT Ramsay ſtudent of medicine in this place, ha- 
ving diſſolved two ſeruples of opium in an ounce of water and a 
dram of liquid laudanum, injected it blood-warm into the inteftinum 
rectum of a very ſmall dog near fix months old. In leſs than a mi- 
nute after the injection was made, the dog could not ſtand on his 
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hinder legs; and in 3 or 4 minutes he had loſt the uſe of them ſo 
much, that when they were ſtrongly pinched, he neither moved 


them, nor ſeemed in the leaſt degree ſenſible of pain. He could, 
| however, ſtill ſcramble about with his fore- legs; and when the 


or his ears were pinched, he howled remarkably, and ſeemed to feel 
conſiderable pain. Ten minutes after the injection, he lay as if he 
had been quite ſtupid; only when a noiſe was made by beating on 
the ground, he opened his eyes a little and howled, but preſently 
after fell into a profound ſleep. In a few minutes after this, he 


began to be convulſed; upon which Mr Ramſay injected a ſtrong 
ſolution of ſea ſalt in water into his guts, which purged him ſe- 
verely, and occaſioned a prolapſus ani; ſoon after this, he awaked 
from his ſleep, and gradually recovered the uſe of his hinder legs; 
ſo that in leſs than an hour he could run about the room, tho' he 


often fell down, his legs bending under him. After three or four 


Hours, he ſeemed to be quite well in every reſpec ; but altho' the 
experiment was made at mid-day, he could taſte no meat till late 


at night. When he was in the moſt ſtupid ſtate, he could make 
uſe of his fore-legs, and complained when his ears were pinched. 
22. THE fame young gentleman, at my defire, made the follow- 


: ing experiment. On the 9th of April 1755, after making an open- 


ing into the cavity of the abdomen of the dog on whom the laft 


experiment was made, he injected by the wound a dram of opium 
diffolved in two ounces and a half of water; but before he could 
ſtitch up the wound, about an ounce of the ſolution eſcaped. The 


dog loſt the power of his hinder limbs almoſt inſtantaneouſly. Two 


minutes after the injection was made, he began to be convulſed; 
and, in two minutes more, after having raiſed himſelf upon his 


fore-legs, he fell down ſenſeleſs. At this time Mr Ramſay laid bare 
the thorax, by diſſecting off the teguments, which did not ſeem to 


give the dog any pain, and could plainly feel the motion of his 


heart thro' the pleura : it beat 76 times in a minute, but became 


gradually flower “. Immediately after eum the pulſe, Mr 


Ramſay 


The dog! s heart in a natural tate, and before the injetion of the ſolution of * 
beat 150 in the minute, 


ON LIVING AND DYING ANIMALS. 379 "ml! 
Ramſay cut the ribs on each fide of the fernum, which he laid 1 
back in the uſual way. The heart, which was thus brought in Wil 
view, appeared quite turgid, and continued in motion about five Wl 
minutes; during which time it performed only between 60 and 65 \ Wy 
weak vibrations, for they were not compleat contractions. While "i 
the heart was thus moving, warm ſaliva was firſt applied to it, Wo | 
then cold water, and laſt of all oil of vitriol; which ſhrivelled the 11 
parts it touched almoſt in the ſame manner as a hot iron would l | 

have done; but none of them accelerated the heart's vibrations, 9 
which became gradually flower, till they ceaſed altogether. WI 
Tas fibres of ſome of the intercoſtal muſcles on the right ſide WW! 

of the fernum continued to be agitated with a weak tremulous mo- Wl 
tion near half an hour after the injection was made into the abdo- WT 
men; but the intercoſtal muſcles attached to the ribs on the ſides "4 | 
of the thorax were not obſerved to move, nor did the diaphragm. 1 
make any motion when its fibres were pricked or cut. po 1 
Nor HING remarkable was ſeen in the abdomen; only, altho' it Lb. 
vas opened ten minutes after making the injection, the inteſtines ; 14 
had no motion; whereas, in another young dog, which had got no 1 
opium, Mr Ramſay obſerved the periſtaltic motion continue half i | 
an hour after laying open the thorax. | [ | N 
THE dog loſt little or no blood in making the wound into his | 1 
abdomen, nor were any of his bowels hurt by it. WT 
23. A ſmall dog into whoſe ſtomach the late celebrated Dr Mead Nl 
had forced, at four different times, a ſolution of two drams of 1 
opium in water, lived above an hour and three quarters after get- uf 
ting the firſt doſe. Vid. treatiſe on poiſons, Eſſay IV. | | 1154 
24. IT may not be improper to add here an experiment related WW 
by Dr Alſton in his learned diſſertation on gpm *. Into the crural 1 . 
ven of an old dog forty-two pounds weight, he cauſed be injected Wy. 
at three different times, half an ounce of opium diſſolved in four 1 
ounces of water, filtrated, and of the ſame warmth with the blood ij bi j 
of the animal. The firſt time, about fifteen drams were thrown 1 
in, and very ſlowly. It had no obſervable effect. About an hour ai | 
* Edinburgh Med. eſſa I; after, | 1 

78, vol. 5, P. I. art 12. 1 
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after, eight drams more were injected flowly, and immediately the 
dog was ſeized with ſtrong convulſions: the pulſe was frequent and 
ſmall, and after ſome time he foamed at the mouth. But there ap- 
pearing no ſigns of immediate death, after waiting an hour more, 
the laſt nine drams were thrown in quickly; upon which the pulſe 
became full and ſlow, and in a minute or ſo, the dog expired. 


FroM the preceeding experiments, we may, I think, fairly draw 
the following concluſions. 


(a) Or lun applied to the ſtomach, guts, cavity of the abdomen, 
and thorax, and abdominal muſcles, ſoon leflens, and after ſome 
time intirely deſtroys all feeling and power of morion; not only 
in the parts to which it is applied, but thro' the whole * 
Net. a. „ . . „„ 
(*) Orrun produces theſe effects much more quickly in animals 
| which are ſoon killed by want of food and air, than in thoſe which 
can live long without them, and the parts of whoſe bodies preſerve 
a a power of motion and appearances of life for a conſiderable tine 
after they are ſeparated from. each other. N I, * Oe. N 215 260 
With Net. 22. K 33. 14 0 
(c) Sixck a ſolution of opium injected into the ſtomach and gun | 
deſtroys the ſenſibility and moving power of frogs, fully as ſoon 
when they are deprived of their heart, as when this organ remains 
untouched ; it follows, that opium applied to theſe parts does not 
produce its effects by entering the blood, and being, by its means, 
conveyed to the brain, as ſome have imagined, but by its imme- 
diate action on the organs and parts which it touches. No 1. com- 
pared with Ne 2. See alſo ae e Medical eſſays, edit. 3. vol. 
5. part 1. page e. 

(4) SINCE, after decollation ani TY deſtruction of the ſpinal. 
marrow, opium operates much more ſlowly in deſtroying the hearts 
motion in frogs, than it does when the animals are intire (No. 6. 
compared with No 7.); it follows, that it muſt produce its effects 
chiefly, if not wholely, by its action on the brain, ſpinal marrow, 
and nervous 5 The heart of the frog Ne. 7. whoſe = = 
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ſpinal marrow had been deſtroyed, beat 27 times in a minute, after 


the animal had lain thirty-fix minutes in a ſolution of opium; which 
was only three pulſations leſs than the heart of the frog N'. 5. per- 
formed thirty-five minutes after the deſtruction of its brain and ſpi- 
nal marrow, although it was not expoſed to the action of opium. 


(e) WHEN oprum injected into the veins, and thus mixed with the _ 


plood leſſens or deſtroys the ſenſibility and moving power of ani- 
mals, much in the ſame way as when it is applied to their ſto- 
mach, guts, or cavity of the abdomen (Ne 24.); is it not probable, 
that it produces theſe effects by its action on the extremities of the 
' nerves which terminate upon the internal ſurface of the heart and 
whole vaſcular ſyſtem ; and perhaps, alſo, by affecting immediately 


the medulla cerebri itſelf? And when a ſolution of opium applied to 


the bare abdominal muſcles of a frog deprived of its brain and ſpi- 


nal marrow, does, after a long time, conſiderably impair the heart's 
motion; is it not reaſonable to think, that this 1s owing to the finer 


parts of the opium being abſorbed by the bibulous veins and carried 
to the heart, and thus brought into contact with the ner ves of this 
organ? Ns. 7. compared with N'. 9. | 
(f) SINCE opium, without entering the blood, or being carried to 
the ſeveral parts of the body, deſtroys the power of feeling in ani- 
mals merely by acting on the nerves to which it is applied (c), (d), it 
follows, that the nerves are the. inſtruments of ſenſation, or, at 
leaſt, neceſſary to it. Nor is it ſufficient to deſtroy this concluſion, 


that there have been inſtances of animals endowed with feeling rs 


whoſe brains were ſo greatly diſeaſed, as to ſeem incapable of per- 


forming their functions. It is far from being ſafe to build theories 


in phyſic upon a few monſtrous appearances 1n nature, 


(g Ir appears from No 4. and 5. compared with Ne 3. 6. 8. 10. 


and 11. that decollation and the deſtruction of the ſpinal marrow 
does not weaken or deſtroy the heart's motion in frogs, near ſo ſoon 


as opium injected into their ſtomach and guts, or applied to the mu- 


ſcles and bowels of the lower belly and thorax, | 


8 s (hb) ALT opa n 
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(hb) ALTHOUGH a ſolution of opium applied to the opened thorax 
and abdomen of a frog, after decollation and the deſtruction of its ſpi- 


nal marrow, ſoon weakens or deſtroys the motion of the heart; yet 


it does not produce thefe effects ſo ſpeedily as when the brain and 


ſpinal marrow are intire, Nꝰ 11. and 12. In the former caſe, the 


opium can only affect the heart by its topical influence; in the latter, 


it not only acts this way, but alfo exerts its powers upon the bran 


ſpinal marrow, and whole nervous ſyſtem ; and therefore mult pro- 
duce more ſudden effects. 


(i) IT appears, beyond doubt, from the engt experiments, 


that the heart is not exempted from the power of opium, as the learn- 


ed Dr Haller has affirmed *, but has its motion deſtroyed by it, as 
well as the other muſcles, only not ſo ſoon. See No. 4. and 5. com- 
pared with Ne 3.6.8. and 10.; and No 14. 15. and 16. compared 


with N* 17. 18. 19. and 20. 


*Tis true, that the fibres of the intercoſtals on che Ahe ſide of 


the ſternum of the dog No 22. continued to be agitated. with a tre- 


mulous motion confiderably longer than the heart, and when the 
intercoſtal muſcles attached to the ribs were quite dead. But did 
not this happen becauſe, after ſeparating the fernum from the ribs, 


and thus cutting off all communication between it and the ſpinal 
marrow, the muſcles attached to it could be no more affected by 
| the opium, which had been injected into the cavity of the abdomen; 
while the heart and other muſcles, whoſe communication by means 


of the nerves with the brain and ſpinal marrow was intire, conti- 


nued to be expoſed to its action? 


() As Dr Langriſh has obſerved, chat the diſtilled water of 5 
rel leaves injected into the cavity of the abdomen, kills dogs ſooner 
than when it is taken into the ſtomach r; ſo Ne 21. and 23. compa- 
red with Ne 22. ſhew that opium injected into the ſtomach and great 
guts of dogs, does not produce either ſuch ſpeedy or powerful effects, 
as when thrown into the cavity of the abdomen. And Ne 6, com- 


Pared with Ne 10. ſhews, that a ſolution of opium applied to the ab- 


dominal 
Act. Gotting, vol, 2+ p. 147. & 154: + Phyſical experiments on brutes, p. 64 
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dominal muſcles, does not kill frogs ſo ſoon as when all the v. ſcera 
of the lower belly are expoſed to its action. 

(1) ALTRBOUGH it ſeems probable, from No 22. compared with 
No 24. that a ſolution of opium injected into the veins of dogs does 
not kill them ſo ſoon as when thrown into the cavity of the abdo- 
| men; yet this cannot be certainly concluded, ſince the dog of Ne 24. 
was much older and above ten times heavier than the other. 

(vn) IT appears, that a ſolution of opium injected into the great 
guts of a dog, affects the inferior part of the ſpinal marrow much 
more remarkably than its ſuperior part, or the brain; ſince the dogs 
of Ne 21. and 22. not only loſt the power of motion ſooner in their 
hinder legs than in their fore ones, but alſo were inſenſible of any 
pain in them, and yet howled ſtrongly when their ears were pinched, 

(n) A ſolution of opium injected into the cavity of the abdomen or 
great guts of dogs, does not deſtroy the feeling and power of mo- 
tion of their hinder limbs, by ſending any uvia to their muſcles; 
other ways it could not produce theſe effects ſo inſtantaneouſly, (No 
21. and 22.) Beſides, ſince opium thrown into the ſtomach and guts 
of a frog after being deprived of its heart, deſtroys the ſenſibility 
and moving power of its muſcles equally ſoon as if the animal had 
been intire (N® 2.) ; it is plain, that theſe effects cannot be owing to 
the finer parts of the opium being received into the blood, and wy its 
means carried to the ſeveral muſcles and organs. . 

(s) No k does a ſolution of opium injected into ans guts or 
cavity of the abdomen in dogs produce its effects by tranſmitting 
through the nerves any ſubtile luvia to the ſpinal marrow ; other- 
ways its operation could not have been ſo inſtantaneous (Ne 21. 
and 22.); nor could the ſpinal marrow and its nerves have recover- 
ed their functions ſo ſoon after the opium was evacuated by a pur- 
gative clyſter, Ne 21. 

(p) IT remains, therefore, that opium, by aeQting the extremities 
of the nerves of the parts to which it is applied, does, by means of 
their connection and ſympathy with the brain and ſpinal marrow, 
deſtroy or prevent, through the whole nervous . , the opera- 

„ — 1 
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tion of that power upon which depends ſenſation and motion in the 


bodies of animals. | 
(i) SINCE opium applied to the abdominal lie 4 a frog de- 


prived of its brain and ſpinal marrow, does not deſtroy the motion 
of the heart ſo ſoon as when it is applied to the abdominal mu- 
ſcles of a frog whoſe brain and ſpinal marrow are intire, (No 6, and 
. . it follows, that the brain and ſpinal marrow, and conſequently | 
the nerves derived from them, have a greater influence than any o- 
ther part of the animal ſyſtem upon the motion of the heart. 


(r) Or run does not only deſtroy the moving power of the mu- 


ſcles of animals by intercepting the influence of the brain and ſpi- 


nal marrow, but alſo by unfitting the muſcular fibres themſelves, 


or the nervous power lodged in them, for performing its of- 
fice: otherways a ſolution of opium, when applied to the abdomi- 
nal muſcles or v:/cera of a frog, would not put a ſtop to the heart's 


motion ſooner, or indeed ſo ſoon, as decollation and the deſtruction 


of its ſpinal marrow, (N 4. and 5. compared with Ne 8. and 10.) 
Opium therefore does not produce its effects ſolely by putting 4 


ſtop to the function of the brain and ſpinal marrow, but its in- 


fluence reaches to the fibres of the muſcles themſelves, or to the 
extremities of the nervous filaments which terminate in them. 


WIEN I ſay the influence of opium reaches to the nervous fila- 
ments which terminate in the muſcular fibres, it is not meant, that 


any effluvia or ſubtile parts of the opium are tranſmitted to them, 


(See n and o above), but that it deſtroys their powers by means 


of that ſympathy which they have, through the brain or ſpinal 
marrow, with the nerves to which the opium is immediately * 
pled. | 


1 FroM the above experiments we may nd; that not only 


the power of voluntary motion in the muſcles, but alſo their irrita- 


bility or power of motion, when ſtimulated, proceeds from the 
nerves, or is at leaſt immediately dependent on their influence; ſince 


opium, which produces its effects ſolely by affecting the nervous 
ſyſtem, (u, u, and o), deſtroys thoſe powers ſo ſuddenly, I know it 


has been Sy argued by a celebrated — chat the irritability 
of 
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of the muſcles muſt be independent of the nerves, becauſe the mu- 
{cles of animals preſerve a power of moving when irritated, for 
ſome time after the communication between them and the brain, 


by means of the nerves, is cut off . But ſince a ſolution of optum_ 
applied to the abdominal muſcles of frogs, merely by its action on 


the nerves, puts a ſtop to the irritability or moving power of the 


heart, much ſooner than the deſtruction of the brain and ſpinal 
- marrow (g); is it not reaſonable to conclude, that the tremulous 
motions of irritated mufcles, after their nerves are tied, proceed 
from the integrity of the nervous filaments below the ligature, and 


the nervous power ſtill remaining in them or in the muſcular fibres 
themſelves? 


THE tying or cutting of a nerve, only prevents the devtvacion of 
any new influence from the brain to the parts to which it belongs; 


but does not immediately deſtroy the power or influence remaining 
in the nerve itſelf. Opium applied in ſufficient quantity to the ſen- 


ſible parts of animals, not only quickly puts a ſtop to the function 
of the brain and ſpinal marrow, and thus produces in the muſcles 


all the effects of a ligature on their nerves, but alſo deſtroys the 
power of every nervous filament in the body (7); and therefore puts 
a ſtop to the motion of the heart in frogs ſooner than the deſtruction. 


of the brain and ſpinal marrow. 


(t) Tar almoſt inſtantaneous palſy brought on the hinder lags: 


of a dog, by injecting a ſolution: of opium into the cavity of its ab- 


domen, (Ne 22. ), and the effects of the ſame ſolution injected into 
the ſtomach and guts of a frog deprived of its heart, (No 2.), where 
no part of the opium could be conveyed to the muſcles, nor be con- 


ceived to alter the nature of their gluten, ſhew, that the irritability 
of the muſcles has not its ſeat in this glue, as ſome have lately ima- 
gined f. But if the motions of irritated muſcles be owing to. a 


diſagreeable ſenſation excited in them or their nerves, as we have 
Elſewhere endeavoured to thew . it. is eaſy to ſee that opium muſt, 


by 
0 Act. Gotting, vol. 2. P. 134. &c, t Ibid, P. 152. 


{ Edlay on the vital and other involuntary maotions ot animals, ſect. IX, ; z and Ph; ; fiological: 
_ Effays, P;. 302. | 
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by deſtroying the ſenſibility of the muſcles, of conſequence air, 
_ deſtroy their irritability. 2h 
() In animals which have got a large doſe of opium, the veins, 
eſpecially thoſe of the membranes of the brain, are obſerved to be 
much ſwelled; whence it has been thought, that opium produces 
its effects in the bodies of animals, partly, at leaſt, by rarefying 
the blood and compreſſing the brain: but this diſtenſion of the 
veins ſeems to be no more than a conſequence of the very ſlow mo- 
tion of the blood through the heart, on account of the inſenſibility 
with which this organ is affected “. > Bo z : 
(v) SINCE opium ſoon puts a ſtop to the vital motions of ani- 
mals, which yet continue in time of ſleep with little or no diminu- 
tion of their vigour; ſince it often eaſes pain without bringing on 
ſleep; and ſince, by its topical action on the heart, it deſtroys the 
motion” of this organ after all communication between it and the 
origin of the nerves is cut off +; it follows, that the effects of opium | 
are not owing, as ſome have thought, to its producing ſleep: on the 
contrary, the fleep which it occaſions ſeems to be only a conſe- 
quence of its impairing the ſenſibility of the whole nervous ſyſtem, 
TE other effects of opium may be alſo deduced from the ſame 
_ cauſe, particularly its reſtraining all evacuations that are owing to 
an unuſal irritation of the parts of the body, and at the ſame time 
promoting thoſe natural ſecretions which have been diminiſhed or 
ſtopt by ſpaſmodic ſtrictures of the veſſels, from ſome uncommon 
ſtimulus affecting them. . of i 
(w) LasTLY, does not opium kill animals by rendering their ſe. 
veral organs wholely inſenſible of the finmuli which are deſtined by | 
nature to excite them into action; whence not only a ſtop is put to 
the periſtaltic motion of the guts, and to the propulſion of the 
chyle |, but the fluids alſo being to ſtagnate firſt in the ſmaller and 
| | | afterwards 
0 frogs, into whoſe ſtomach and guts I had injected a ſolution of opium, I not only 
' found the heart's auricle, but alſo the great veins leading to it, much diſtended with blood. 
Vid. Eſſay on vital motions, &c. p. 197. | | 
| + Vid, No. 12. 13. 17. 18. 19. & 20. above. 


+ In a ſmall dog, which Dr Kaau Boerhaave opened, after having given him three grains. 


of opium, he obſerved ſcarce any periſtaltic motion in the guts: the ſtomach was _ 
| | _ 
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afterwards in the larger veſlels * ; while the heart becoming gra- 


dually leſs ſenſible of the timulus of the blood with which it is diſ- 
tended, contracts more feebly and at greater intervals, till at laſt it 


ceaſes from motion altogether ? 

AN 
tended; the pylorus was ſhut, and the bread and milk, which the dog had taken with the 
_ epium about ten hours before, was indigeſted - There was nothing like chyle in the due- 


denum, nor any lacteal veſſels to be ſeen in the meſentery. The bladder of urine and great 
guts were much filled, nor had the animal evacuated either urine or /zces from the time he 


ſwallowed the opium; Impetum faciens Hippocrati dictum, p 402. & 403. The learned 
Dr Haller has alſo obſerved, that opium puts a ſtop to the periſtaltic motion of the guts in 


frogs and other animals; Act. Gotting. vol 2. p. 154. 

* This my worthy Colleague Dr Alſton obſerved with a microſcope in frogs into whoſe 
ſtomach he had conveyed a few drops of a ſolution of opium in water. Vid. Medical Eilays, 
vol 5. part 1. art. 12, And indeed the great diſtenſion of the heart and its auricle ia frogs 


Filled with opium (No. 5. compared with No. 3. 6. & 10. above) indicates a more than TY 


dinary reſiſtance to the blood's motion in the arteries, as well as a leſs degree ot irritability 
in the heart, Further, is not the ſlow full pulſe, and dry parched mouth, in thoſe who 
have got an over - doſe of opium, owing partly to the lower motion of the fluids in the ſmall 
arteries and ſecretory veſſels of the glands ? Though it muſt. be confeſſed, that the dryneſs of 


the mouth may be in ſore 1 owing to che rn. being 1 increaſed by the 
 #pium, 
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1 HE following eſſay was firſt publiſhed in the year 1743, 
T in the Edinburgh Medical Eſſays, vol. 5. part 2. and met 
with 2 more favourable reception from the public, than the au- 
thor, conſidering its imperfections, had reaſon to expect. It is 
| now printed by itſelf, at the deſire of ſeveral of his friends, who 
aſſured him, that, in this way, it might be of more general ute; 
ſnce many perſons, afflicted with the ſtone, would chuſe to read 
it, who did not incline to purchaſe ſo large a book as the Medical 
Eſſays: And the author, to render it leſs unworthy of the favour 
of the public, has not only corrected, but greatly enlarged i it. 

Tux principal additions are to be found i in ſect. 2. 3. 9. 10. 11 
12 and 13. and relate chiefly to the nature of quick. lime and 
its water; the ſtrength and ſpecific gravities of different lime-wa- 
ters; the particular action of lime- water in diſſolving the ſtone; 4 
and to the cure of the ſtone, not only by ſwallowing ſoap and 
lime-water, but by injecting the latter into the bladder. 

TEE appendix contains che caſe of the Right Honourable Horace 
Walpole, Eſꝗ; written by himſelf, and given me, at his deſire, by 
the Honourable Mr Baron Edlin, of his Majeſty's Court of Ex- 
chequer ! in Scotland, with liberty to make it public. 

I might have added many other hiſtories of the good effects of | 
lime- water in the ſtone, had I not been unwilling to ſwell this eſſay 
to too great a bulk: And, indeed, I thought this the leſs needful, 
a5 the uſefulneſs of this remedy 1s, within theſe few years, become: 


Pretty | 
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pretty well known in South as well as North Pritain. I have 
choſen, however, to inſert Mr Walpole's caſe preferably to any o- 
ther, not only becauſe the good effects of the medicines were here 
very remarkable, but as it is written by himſelf, and as the ki 
ſtories of thoſe in conſpicuous ſtations of life are wont to wake 
the ſtrongeſt impreſſions upon the generality of mankind. 

Ir this eſſay, with theſe 1 improvements, and as it is now publiſh- 
- ed, ſhall become of more general uſe, and ſerve to relieve any of 
his brethren of mankind from the racking pains of che ſtone or 
gravel, the author will think his time and labour abundantly re- 


warded. 


Auguſt 1. 1752. 


* 
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To the ſecond EDITION. 


N this edition the author has corrected the errors of the former, 


and made ſeveral additions. He has added to the appendix | 


the caſes of the Rev: Dr Newcome and Mr Young Green, which 
he thought well worth publiſhing ; the latter on account of the 
uncommon texture of the ſtone ; 3 and the former as it ſhews that 


lime · water alone, drunk to the quantity of two Engliſh quarts 


a-day, communicates to the urine a power of diſſolving the ſtone 


cout of the bladder, and conſequently muſt act more powerfully up- 


on one lodged there, where the degree of heat muſt increaſe its diſ- 


ſolving power; at the ſame time that this cannot be leſſened by the 
acceſs of the external air, which, as it ſoon weakens the lithon- 
| triptic power of lime water, muſt do the ſame by the urine im- 


pregnated with its virtues. 


NOVEMBER 6. 
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peared not to be well founded, are omitted ; ; and the appendix 
18 enlarged with a continuation of Lord Walpole' 8 caſe, and ob- 


ſervations on it; with an addition to the caſe of the Biſhop of 


I . Trevigar, and T. W. 
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To che third EDITION. 


N the third edition, ſeveral things les tene, and ſome 


conjectures concerning the nature of quick. lime, which ap- 


Llandaff; and with the caſes of William Hay, Eſq Mr 


EpixsUR GA, June 9, : 


ESSAY 


CO RHP = HT $8. 


7 


NTRODUCTION „ | PA 
Mr Millar's caſe — ba 3 TOR 339 


Experiments with quick-lime — — N 3 345 


Experiments with lime- water upon urine - . 347 


s * C . 1. 


Experiments with lime- water upon the calculus 5 ; FI. 
Of the different frengths and ſpecifi W of different lime- 


waters iN - " „„ 


| The author's opinion with 3 to the 3 7 different * 
waters confirmed by farther. experiments, and defended a- 
gamſt Dr Alton ops ng 5 - = 360 


_— 


4 table ſhewing the frength / rn lime-waters „„ 


| Lxpcriments vith lime-water and ſome of the animal humours 367 


— rr 


4 
*. 
7 
" 
9 
* 
* 
1 
5 
- 
| 
* 
4 
* 
1 


— — ˖—— 
1 , 


. r Tn; Ee En" gr 


„% MK TT 4A NE. 


a : $ 1 32 Mm. 6 3 
as e 
at | Rel 0 0 Ya 


Experiments with lime- water and fermented liquors and fpirits 208 


$2 © .S I 


Experiments with lime-water, od animal food, a A milk, bows 


and ſugar ai VVV bu 371 


„ 1 


Experiments with lime-water and ſeveral fruits, herbs, and roots 3 


. VIII. 


| Experiments with lime-w⅛ater and ſeveral mediomes = 1 


1 Experiments  ſhewing the change made on lime water by . 


and being expoſed to the open air; with further rats 
on its nature and ufe in ſeveral dr Mae, e 370 


s E CT X. 


Experiments with lime-water, ſoap-leys, foap, &c. - 39 
TE SECT. 


CART E.NGT-4 


B © G T mn 


/ the ati of lime-water in diſſolving the flone = = 398 


r . 3K, 


Of the cure of the ſtone N 2, — 3 « 403 


. III. e 
The comparative value of the 4 nn prope for d: mw 
* the Alone . 1 | 418 
. 


3 FO8 F ;ſolving peweri af the Ro 88 424 
. Janes Litſter PDP 8 1 „„ 55 426 


APPENDIX . — Bon - -. - 4.31 
Caſe of the Right Hom. Horace Walpole, Ei. VV 1 
Sequel to Mr Walpole's „„, . 438 - _ 1 
4 further- continuation of Lord Walpole's caſe ü Oe” 'Þ - 
Obſervations on Lord Walpole's caſes e A . [i 
Caſe of the Rev. Dr Richard Newcome F — 4532 1 
Addition to. Dr Newcome's cafe | - 3j 8 457 
Caſe of Mr Young Green J 458 
Caſe of William Hay, EM ·— . 460 
Caſe of Mr L. Trevigar TED 8 5 — 462 
Caſe T. NW. „ 2 933 


d 50> 42s , 1 2 N 
f 3 P 5 r * 
A — . Wa x _ > o * ES oy P 
, 4 » gy Me —— => = KEE *. 


. N — 
* * 
— 


' 
=D 4 
—— - - . - — * * — 4 
— x: — 4 x © 4 "IS 
5 . 2 — * 8 - {> os * 4 z being: oh 9 _ — WI - N — — — — — < "I . — 
— . — — — * —— "4 eG TIRE þ; 2 r 8 - - 
* — — — 2 „717 em 9 eG gs - ” wo run — ie N — LTD a 3 ge. 
nnn — wenn iT ˖ —— 5 5 n 25 2 we — —— r Ns * — 
9 2 — — 3 "y * * 8 | rr eee 8 — _ : 
4 op 2 > haads . N —— — 6", * * — Sth; 
* 1 — Ati — "Wa. 2 S 2 1 I 7 n 
—— — — — FO 2 OE WE TR ded yl bug * 
It — Hor . 1 * 5 * — — . — A: 1 2 ts 4 * 
; 4 — — A — — . — _ - 
= 8 — _ * ER. <= - 


* * 6 * 
1352 * . «5, 
8 a - 
- 1 . 4 5 
4 1 
| | | : 
* « 
* ? : — — 
A 
8 ; 
3 pe - 1 
N * oy Wy 0 s 
(1 
| 1 
N 
. 
1 
* ” 
: ad 
" 
7 £ LI \ 
l . 
. 

| d ; 

: 

i 

* - » 

—— 5 . . 
5 — 
4 2 6 
* 
ö of 
« 8 as 


PM 
* * 4 * 
; , a 
A 
ö 4 
* x . 
- 
* 
q 
— - * * — 
- F . : 
* 1 * 
F 5 , 
4 E 4 
E F 4 N 3 4 * 4 \ \ 
- 
* 1 
. + i 
N o * * 4 
& 4 
1 % # 
. - £ x 
q 
4 
* 
T 
* — * 
. « 
* 
$. 1 3 . k . 
* 
8 . 
* * 
1 * * - 
©, 
o a e 
8 < 
. - 7 © 
% . 
£9 — - * 
8 ; 
* 
' 
— 
- * 
* — 2 4 . 7 
0 
4 
- * _ 
. = 
* & . 
6 ” wi 4 
ts k 
0 
wy * 
i > o & 
5 % 4 
\g * 
. * Fe * 
* 
. 
o 
bs t 
\ 7 * 2 
F * 
- — , 8 
- ” ” 
rF ; * 
5 > ” » 
4: 
Y . 
" 
4 „ 1 I 
F e..7 
7 % +. 7 N 
5 
F * * . v 
oQ z . 
* 
© C7 
* * 3 1 , 
3 — 114 9 
hy 4 * ” — ry * 3 4, © ; dy 
" " 
_ \ 
* 0 n ) * „ 0 
3 x ' 
* * 4 
: 17 
id , £ 7 „ 1 4 \ * 
* 
=y 4 
* 
* : 
* * . % „ = 
* * 
* f 8 » * 8 
4 * , 
8 % 4 0 
bs + * * * 1 = 
” . 
7 * 
* Pre % N 
*Y 
* 1 & * oy 
4 
I * 
> 
N 2 


. 
ky, » 
* 
— 
— 
. 
„ 
. * 1 — 
— 
% 
* — 
. E 
* 
% 4 * 
* 
* 
8 LY \ 
. 
. 
; — 
! . 
I 5 ” 
S — 
4 . 
; 
| NN 
* , 1 * " 
' * 8 : PR „ . 3, TON 0D 
r — 2 nn ee - _— = a D — 4 k p 1 , k — 8 1 1 , 9 p 
— 1 — — — 1 ——— — — — — 3 


Fy 7 


FTE 


Viszrues of LIME-WATER 


CURE of the STONE. 


. 5 1 
7 


IN the year 1739, MIN parliament of Great Biitain, in conſe- 
quence of a petition preſented to the Houſe of Commons by 
Mrs Joanna Stephens, generouſly ordered her a reward of 
L. 5000 Sterling, for publiſhing her medicines againſt the ſtone, in 
caſe, upon due trial, their utility, efficacy, and diſſolving power, 
ſhould be atteſted by the truſtees named for that purpoſe. But al- 


though the virtue of theſe medicines i is ſuch as may juſtify-the cer- 


tificate given of them; yet they are ſo bulky and nauſeous, that 
ſome people cannot take them, and many uſe them with the ut- 
moſt reluctance; nay, (as the learned Dr Jurin has well obſerved), 


ſo great is the reſolution required to go through a courſe of theſe 
medicines, and ſo many are the difficulties attending it, that there 
have been not a few inſtances of ſuch as, after taking them for 


many months, without any benefit, have ſubmitted to be cut, ra- 


ther than go on any longer with a medicine ſo extremely nauſeous, 5 
and which ne . esse cheir . end bringing any 


thing d 77. SF $9 4 es is 
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R 233 THE VIRTUES OF LIME-WATER 
DR HARTLEY, * leaving out the ſuperfluous uſeleſs part of Mrs 
Stephens's compoſitions, has reduced them to two ounces and a half 
q of ſoap, and ſeven ſcruples and a half of egg-ſhell powder, as the 
| mean dofe to be taken every day. But the powder is ſo nauſeous, 
1 and this quantity of ſoap is ſo great, that there are but few patients 
who will continue to take che medicines thus reformed by him for 
ap conſiderable time T. 1 
Arrex reading the ingenious experiments publiſhed (1741) 
by the Reverend and learned Dr Hales, upon Mrs Stephens's medi- 
cines, I was led to think that lime-water had as fair a chance as a- 
ny ching to diſſolve the ſtone. For ſince it there appears, that the 
ſoap owes its virtues neither to the potaſh nor oil, but wholely to the 
quicklime that enters into its compoſition ; and as Mrs Stephens's pow- 
der which ſhe uſed long before the gave the ſoap in any quantity f, 
and which ſhe {till lays great ſtreſs upon, is flaked lime; it is ve- 
ry reaſonable to expect great benefit from lime-water ; which has 
this further advantage, that by its means the virtues of a greater 
quantity of lime may be ſafely conveyed into the blood; for in 
foap the lime bears fo ſmall a proportion to che other ingredients, 
that but a very inconſiderable quantity of it can in this form be 
mixed with our fluids, and of the powder (greatly weakened by 
being expoſed ſixty days to the open air) only a few ſeruples are 
= exhibited a day. If this powder is ſwallowed without enough of li- 
= QAuids along with it, it may be of bad conſequence, and has doubt- 
7 leſs been the occaſion of great heat and uneafineſs. in ſome people's 
| e 24 if it is ſufficiently diluted, oe with white- 


wine, 


1 1501980 MIB Ck ORE een e 
. See his nana to the view of the preſent exidence, | 
* Dr Hartley has latley, for ſuch as cannot take the ſoap and powder th a Views, publiſh- 
| ed the following method of giving them in a ſolid form, viz.” To take of Alicant ſoap, eight 
| - Bunces ; powdered quick lime a little ſlaked, one ounce; ſalt of tartar, ot purified potalh, 4 
| | Aram; and ſhaving the ſoap, and mixing it with, the lime and ſalt, to beat all into a ſoſt 
ö | maſs, with the help of as much water as 1s neceſſary : of this maſs, from three to four ounces 
are to be'taken every day, made into rolls a little taper at each end, Which are to be 
laid length - ways on the tongue, and ſwallowed with a mouthful of water, In this way the 
quantity of ſoap to be taken daily, is nearly;from two ounces and fiye drams, to three ounces | 
and a half; of lime powder, from three drams to near half an ounce 3 ; a 25 falt of Fare 
tar, or purified potaſh, from a ſcruple to near half a dram. = 
7 Hartley's ſupplement to the preſent view, Pe Ls 


vs 
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wine, cyder, or other aceſcent liquors, as Mrs Stephens directs, it 
can have little other effect than weak lime- water. When to all this 
it is added, that lime-water is found by experience to diſſolve a 


ſtone out of the bladder, is it not reaſonable to expect, that when 


taken in large quantities, and but little weakened by the drinking 


of other liquors, the urine hikeways: may be ſo far impregnated 


with its virtues, as to acquire a power of diffolving the ſtone? 


Bur as reaſoning a priori, unſupported by experience, is not ſaf- | 


cient to aſcertain the virtues of any medicine, I embraced the farſt 
opportunity that offered to make a trial of lime-water ; the effects 
of which will beſt appear from the following hiſtory, | 
M David MILLAR, maſter of the grammar- ſchool of Kinky, 
about ſixty years of age, had, from the year 1704, been often diſ- 


treſſed by ſtones paſſing from the kidneys. to the bladder. Some- 
times he had ſevere fats of pain once or twice in a year, and ſome- 
times but once in two or three years, and theſe of two, three, or 


four, and even of eight or fourteen days continuance ; but always 
in a few days after theſe fits he voided one or more ſtones tall June 
1740 ; when, after a fit of ſevere pain and ſickneſs for two days, 


the ſtone arrived at his bladder; but though he uſed his ordinary 


means of riding, walking quick, jumping, and drinking plenty. of 
Proper liquors to an it paſs, 100 all his endeavours were in 
vam. e 0 Ins 10 | 
For half a year aſter add. het was excubled: ith; Gagan "Y 
ſtructions in making urine, although without any great ſtimulating 
pain, except in voiding the two or three laſt drops. Afterwards 
he thought he found the ſtone increaſe, and become heavier in his 


bladder; and from March 1741, upon riding or walking a mile or 
two, his urine was always mixed with blood: beſides, from the be- 


ginning of January he had loſt all power of retaining his urine, 
being obliged to paſs it every eight or ten minutes, and not with- 


out great ſtimulating pains ; yet ſometimes with intervals of eaſe 


tor a day or two, after ſweating and keeping warm. 
Ar firſt he drank milk and water; but in May 1741 he n 


to take an firſt to the ney of half an ounce every day, Which, 
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in the dd of Jag, Re increaſed to an ounce; and in the beginning 
2 September to near an ounce and an half; but all this without 


any ſenſible relief; his pain, bloody urine, and I to retain 


bis urine, ſtill continuing as before. 


IN the end of September, I adviſed him to drink with the ſoap 


large quantities of lime-water, beginning with die un ene, 


increaſing the quantity to three Engliſh pints a-day, and at the 


ſame time to drink no more of any other wanne, than was necel- 
ſary to quench his thirſt.” To Os 


WITHIN four or five days after he began to drink 40 lime- 


water, he recovered in a great meaſure the power of retaining his 
urine; and from that time had leſs pain and leſs bloody urine, 


upon uſing exerciſe, than formerly; ſo that on November 13. al- 
though he walked upwards of fix miles at a pretty quick pace, yet 
he retained his water for nine or ten hours together; ; and as he 


voided it with little or no "Puts" "0 he Wan no blood ned : 


with it. l © 
NoveMBER 15. at t night, when going to bed, al trying to l 


water, he found a ſtone entering the beginning of the urethra, and 
obſtructing it; which it continued to do all night. Fe ſlept little, 


and often attempted to paſs urine; ; but could not, unleſs a very 


| little, and that drop after drop. Next morning, when he was put- 


ting on his cloaths, finding an inclination to make water, and en- 


g deavouring it with all the force he could, he voided a ſmooth ſtone, 
about the bulk of a common bean, of a whitiſh ſandy colour; 
whereas all thoſe he had paſſed formerly, were of a brown colour, 


and rough, It appeared plainly to be a part of a larger ſtone. 
Veon the 17th of November he walked "SPORE of t two > mill 


without: any pain or bloody urine. 


NovEMBER 18. after making urine he felt a at the 


neck of his bladder, occafoning a 17 8 obtuſe Py. which be took 
to be another ſtone. 


FROM this till the beginning of December he was very als not 
having been obliged, above three or four times a-day, to make wa- 


ter; Which was never mixed with blood, nor attended with thoſe 
e 


= —ů— — 
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nimulating pains he formerly had. Only twice or thrice he boat 
his urine ſuddenly ſtopt, when he was voiding-it; and once he 
thought a ſtone was entering the paſſage, which a little after fell 
back into the bladder. When he ſtumbled, or ſtept, down a ſtair, 
he ſtill felt ſomething heavy, that puſhed or touched him 1 mn the 
under part of the bladder. His urine during all this time had a 
eat deal of white ſediment, and ſome browniſh flakes among itz 


but he was ſo much abroad about his Fele that he could not 


fer y.1 11 I 7 4 48 


make any regular obſervations upon it. 


Uron Thurſday night, the 3d of December, the 7 MER he 


ſuppoſed to have! been ſtil in og bladder 1 the e of | 


” 


cri which; time ee urine was very te obſtructed, coming away 


in drops, or in a very ſmall ſtream, with a good deal of uncaſineſs 


and pain. From this to the end of December he was often i in the 
ſame condition; the ſtone ſticking! in the paſſage ſometimes half a 
day, ſometimes a whole day and a night, and then falling back 


into the bladder; but all theſe times he never had any of thoſe 


piercing ſtimulating pains which he was wont to feel, before he 


uſed the lime- water, in paſſing his urine, and eſpecially after the 


laſt drops; and now alſo he WAS able to retain it half a day, and 


then void it without pain. Immediately after emptying his bladder, | 
he always ſenſibly perceived the weight and preſſure of the ſtone, 


if he but walked a little ; but when there was, any conſiderable 


quantity of urine in it, this became leſs perceptible.. He concludes a 


letter to me at this time with theſe, words: © As I have hitherto 
* enjoyed a good, degree of health, {o now 1 am eaſy beyond ex- 


57 EI 


pectation, which makes me chink the ſtone i in a. difſolving ſtate, 


* and that its ſurface is very much ſmoothed. I continue uſing, the | 
* ſoap and lime-water daily ; which laſt I frequently, take to my 8 


* meat, inſtead . cher drink, and 1 think my urine talles, a little 

. | 117 

ON Manas J anuary 4. at night he found A tone: Bad got into 
the beginning of the urethra, which in a good meaſure hindered 
him from voiding any urine. However, next morning, after a 
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good ſleep, it came away. It was larger than the one he paſſed he. 
fore, and appeared evidently to be a piece of the ſame ſtone, 
Fo ſome days after paſling this ſtone, he found the urethra very 
tender, and a little pained; which occaſioned his making urine 
more frequently than uſual. But this ſoon went off; and he has 
ever ſince, to uſe his own words, been perfectly free of all pains and 
ſymptoms of the gravel, and as eaſy in that reſpect as ever he was 


in his life: and upon the whole, concludes, that he received more 
benefit from the lime-water, than any thing he ever uſed, and to 
it chiefly aſcribes what has happened above. 


As authors have ſometimes been accuſed of framing hiſtoric to 


ſupport a certain theory, or raiſe the value of ſome favourite me- 


dicine, I thought it might be proper to add the gentleman's own at- 


teſtation of * truth of what has been N related. 


— June 1. 1742. 
4M His bead the 4 e of my caſe drawn up by Dr Whytt, 


«I do here, for the ſatisfaction of the public, declare, that it is in 


every particular agreeable to truth: and that at preſent I am as 
perfectly * of * een of the an as ever 1 was in hed | 


bi. Bir n- 


Uron chis kiſtory 3 it is l to obſerve, — 
1. Tür from the figure and ſhape of rhe ſtone firſt paſſed, it 


evidently appeared to be a fragment of a larger one that had Jain | 
in the bladder for about ſeventeen months, but was then broken, 


and in ſome degree diſſolved; and as of this no other cauſe can be 
aſſigned, but the ſoap and lime- water, it is but reaſonable to aſcribe 
it to their efficacy. That part of the ſtone where it has been broke 
off, has its edges ſo ſharp, while every where elſe it is ſmooth and 
rounded, and a red nucleus ſo plainly appears in the middle of it, 


that no reaſonable doubt can be had of its being part of a larger 


ſtone. But this is put beyond all queſtion by the ſtone laſt paſſed, 


whicty tallies pretty — with the former, 18 — of be 
ſame 
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ume texture, and che two together, excepting a ſill deficiency at 
one end, ſeem to make up a compleat ſtone. Whether What is 
wanting has paſſed- in fragments unobſerved, or has come away 
quite diſſolved in flakes and white ſediment, is not ſo certain. Far- TY bil 
cher, as Mr Millar has had no ftones paſſing from his kidneys to ö 1 
his bladder fince June 1740 if we deny theſe ſtones to have been | | | 
one, we muſt ſuppoſe them lodged eighteen months in the bladder, . | 1 
without either acquiring a greater bulk, or ever endeavotiring ( to 1 
paſs; none of which ſuppeſitions A [A ä : # 
2. Tnx ſurfaces of the ſtones fhew them to have been i in a diſ- I; 
ſolving ſtate. There are fibres like roots which run along them, 9 i 
in ſome places plainly broken off, and the hollow furrows they had ll 
made ſtill remaining. And as the lime-water and ſoap had longer 
time to act upon the ſecond ſtone, ſo we find ſtil” more evident 
ſigns of diſſolution about it. It has in moſt places a very rotten 
appearance, and in ſome is eaten ſo deep, that one can ſee ſeveral 
of its concentric layers. Further, as Dr Hales has obſerved, 
(which will more fully appear in the following experiments), chat 
the calculus generally turns white in diffolving, the whitiſh colour 
of theſe ſtones makes it probable they were in a diffolving ſtate. 
3. IT does not appear that the ſoap alone had any great influ- 
ence in this caſe: for although from the end of July, till about the —_ 
8th of September, he took an ounce every day, and after that near  ® 
an ounce and an half; yet he found no ſenſible relief; which pro- 
bably might be owing to his not hang it in fo gd n as 
ſome others have done. „ nn 
4. IT would ſeem that N has a very a PIG efficacy 
in 1 the ſymptoms, and probably diſſolving the ſtone in the 
bladder: For in five days after Mr Millar began to drink it, he was 
able to retain his urine better than he had done for eight or nine 
months before, and found the ſtimalating pains in making it leſs, 
and the quantity of blood in it ſenſibly to diminiſh; ſo that upon 
the 13th of NO; ene * ae miles Pretty quick- 


NEB, 9 . 300% 
8 15 mean quantity ordered by. Mrs Kepbens is two ounces and a half... IB 
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ly, he had none of it, nor has had ever ſince; and n the 16th of 


the ſame month (having uſed it little more than ſix weeks) he paſ- 
ſed the firſt ſtone. Nor is it at all, unreaſonable to ſuppoſe that 
lime-water may have a greater effect in diſſolving the ſtone than 
ſoap, ſince we find it poſſeſſes a greater diſſolving virtue out of the 


bladder. See experiment below, Sect. 3. compared with Ne 70, 


THAT the lime-water, from its healing and ſtrengthening quali- 
ty, ſhould have a more ſudden effect in curing the i incontinency of 
urine, than the pain and blood that, upon. motion, generally, Ac- 
companied it, is eaſily accounted for; ſince, as the two laſt pro- 


ceeded chiefly from the rough ſides of the ſtone grating upon, and 


tearing the blood-veſſels on the internal coat of the bladder, this 


muſt in part have continued to happen till the points were worn off 


its ſurface; and accordingly we find the firſt ſtone was pretty 


ſmooth when he voided it. But, beſides this, after the ſtone once 
begins to diſſolve, its ſurface is either covered with a whitiſh mucus, 


or ſoft rotten ſcales or layers, which : are thrown off one after ano- 
ther. Vid. Exper. below. _ 


. Ir may not be amiſs to take notice, that although Mrs Ste- 


_ phens's medicines almoſt always occaſion. great pain and heat of 8 


urine for ſome weeks, or even months, after firſt taking them * 
yet the ſoap, in the way Mr Millar took 1 it, gave him no ſuch 1 


neſs; and the lime-water had ſo very contrary an effect, that in a 


few days it relieved ſome of his complaints, and abated others. 


As the pain and heat of urine in taking theſe medicines ſeem 


chiefly owing to the alkaline falt, which bears ſo great a proportion 
in the compoſition. of the ſoap, | is it not probable, that it was from 
his beginning to take the ſoap in very ſmall quantities, and gra- 


dually increaſing the doſe, as well as never taking fo much of it as 
is ordered by Mrs Stephens, that Mr Mine eſcaped this com- 


pla int? 1 
FIN DING his ſtomach unable to bear the Gant in deco@tion he 
took it every morning in ſubſtance, only ſliced down; and found 
it 


® See Dr Hartley's view of the popu evidence, Ge. ; and Dr Kirkpatrick ; cal writ- 
ten by himſelf, | 
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it agree very well with him, excepting that it ſometimes gave him 
little of the heartburn. And the lime-water- and ſoap were ſo far 


from having any bad effect upon his health, that he rather found 
himſelf eaſier and lighter, and conſiderably freer of ſome kind of 


lowneſs of ſpirits he had before laboured under. 
As Mr Millar continued from the beginning of the year 1742, 
when this paper was firſt written, to June 1751, when he died, per- 


fectly free of all ſymptoms of the ſtone, without taking medicines 
of any kind; ſo there can be no doubt, but that the ſtone; which 
- gave him ſo much uneaſineſs, was wholely brought away by the uſe 
of the lime -· water and ſoap; for if any part of it had remained, it 


muſt, in ſo long a time, have acquired bulk ſufficient to haye pro- 
duced the like uneaſy ſymptoms with which he had been formerly 


afflicted. And here it is worthy of obſervation, that Mr Millar, by 
the uſe of theſe medicines, was not only cured of the ſtone in the 
bladder, but rendered, during the remainder of his life, almoſt quite 
free of nephritic complaints, to which he had been much ſubject for 


many years before. 
By this ſucceſs of the 1 was A to kk the fol- 


lowing experiments, with a view to a further rere of its nature 


| and vir tues. 


„„ 


Experiments anal ict ine 70 


ſtone, are plentifully abſorbed by it, without any ſenſible e- 
bullitica: (ſome air-bubbles excepted, that ariſe from its ſurface); 
nor is it ſlaked but after lying a great many hours in them. 


l immerſed a piece of quick- lime in rectified ſpirit of wine, in a 
cloſe ſtopped bottle, which, after eight days, Icarcely. awd any 


appearance of being {laked, 


* — ee than 


ALT-SPIRITS poured upon a piece of freſh calcined Fee 


2. VINEGAR is ſomewhat more plentifully abſorbed by * | 


* A 7 — , ; D 
2 ” 
, my ich — a * 
2 ——— — —ä—ä— — — - e — 7 7 
* * * — A — - — —— * — ; 
2 . 0 * OO. es — 
” * Yy \ , ” r — — - 1 


ambo coaleſcunt in modum butyri. Etmuller, oper. vol. 2. p 799, 
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than ſpirits, with a good many air-bubbles, and hiſſing noiſe at firſt, 


which however ſoon ceaſes; and if the lime is freſh from the fire, 
it will ſcarcely be ſlaked, unleſs allowed to continue e hour 


. 


WATER, whether cold or hot, poured upon quick-lime that has 
lain ſome time among ſpirits or vinegar, produces no ebullition, 
except a very few air- bubbles at firſt; and the ſtone that has deen in 
the vinegar is longeſt in being ſlaked. 

3. OFE'18 plentifully imbibed by quick lime, without any ebulli. 


tion or heat. If there is any rent in the ſtone, a few air-bubbles 
will ſometimes riſe out of it. When put in boiling water after this, 


a good many bubbles of oil riſe from the ſurface of the ſtone; 
and, after ſeveral hours ſanding, it begins to melt down into a 
ſoft, fat, argillaceous ſubſtance &. 

4. UreN putting a piece of quick lie in claret wine, a conſider 


able ebullition immediately mp ho ; bus! in n twenty-four Hours the 
None is ſcarce diſſolved. 


A piece of quick-lime being put into briſk 8 8 a good ma- 


ny air-bubbles immediately aroſe with ſome noiſe; but this was 
quickly over. After twenty-four hours. one third of the ſtone was 
not ſlaked. 5 
SMALL beer has much the 818 effect; only the ebullition i Is great 
er, and laſts longer. 

WATER, whether cold or hot, poured upon a piece of quick dime 
that has lain ſome time in ale or beer, e no ebullition, nor 
eaſily diſſolves it. | | 

5. THE heat or cold produced by the mixture of the above liquors 
with powdered quick-lime, I found to be as follows. _ 

WHEN Quick lime was mixed with lamp-ſpirits, the thermometer 
fell, in two or three minutes, from 54 t to 53 degrees. MOT 


wir 


Oleum ſolum calci miſcetur, quando utrumque a 20 odit. Plin, ne- natur. lib. 
24. cap. 1. 15 7 5 

Calx aqua accenditur, ac oleo reflingoitar, Id. lib. 33. cap. 3 

Si oleum roſarum vel liliorum alborum vel lini probe agitetur in mortario cum aqua. calcis, 


EE n7 ME. 


_— 
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WIrn vinegar it roſe, in five minutes, from 52 to 68 degrees; 
after which it began to fall. 

Wirk claret it roſe, in fix minutes, from 51 to 0 56 degrees. 

Wir n ſtrong ale it roſe, in ten minutes, from 48 to 5) degrees. 

Wir cold water it roſe, in twenty-two minutes, from 48 to 112 
degrees, and then began to fall . 


6. TEN times its weight of boiling water being poured upon 


freſh burnt lime-ſtone, there immediately ariſes a great ebullition, 


which laſts a conſiderable time; when this is over, the lime falls to 


the bottom, and the clear water above, being filtrated through brown 
paper, is that which I made uſe of in the following experiments, 
The proportion of 8 to 1, ordered in the Edinburgh diſpenſatory, 


lime-ſtone be well burnt, and freſh from the fire: Nor have I obſer- 


ſeems rather too ſmall, as it affords but very little water, if the 


ved any remarkable difference.in the W a of the lime-water made 
with theſe different proportions, 5 

Col p water being added to quick lime, ſoon produces a conſider- 

able heat and ebullition, and this water has the f lame virtues as the 


above. 


7. Ir quick-lime be mixed with freſh urine, it iSſtantly ſends forth 


a pungent vapour, which ſtrikes the noſtrils in much the fame man- 
ner as volatile ammoniac ſalt, | 
SECT. IL. 


Experiments with liner water upon arne. 


— 


| As. the caleulous concretions of che kidneys and bladder are ge- 


nerated by che urine, and owe their growth entirely to a con- 


ſtant appoſition of particles derived from this fluid, I thought it 
might be worth while, before making any experiments on the cal- 
culus, to try the effects of lime-water upon urine and its ſediment. 

8. Ir two ounces of lime-water be added to an equal quantity of 
ireſh-made urine, the mixture inſtantly becomes whitiſh and tur- 


. . bid; 


0 The quantity of quick-lime uſed in this 3 was very ſmall, atharways the ther- 
mometer would have riſen much higher. | 


. 


FFT 
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bid; and; in alittle time, a light white ſediment falls to the bottom, 
leaving the liquor above perfectly pellucid, of a fine light limon: 
colour“, without any ſcum or cruſt on the ſides of the glaſs. 

9. J let ſome freſh urine ſtand by itſelf in a glaſs about forty- 
eight hours; in which time it had depoſited a rediſh brown ſedi- 
ment upon the bottom of the glaſs, with a cruſt of the ſame nature 
upon its ſides. I then decanted off the clear urine, leaving the ſedi- 
ment and cruſt alone, and filled up the glaſs with .lime-water: up- 

n which the ſediment immediately roſe from the bottom, loſt its 


abs and the mixture became white and turbid ; the cruſt on the 
ſides of the glaſs quickly diſappeared ; and in a ſhort time a large 
light white ſediment fell to the bottom, which, though allowed 
to ſtand thirty hours, did not in the leaſt adhere to, or leave any 


cruſt upon the bottom or ſides of the glaſs. 
Having poured off what was clear, I added ſome white-wine | 
vinegar to this ſediment; upon which it immediately diſappeared, 


and the hquor became pretty clear, not unlike ſherry ; which, how- 
ever, after ſome hours, let fall a dark coloured ſediment. 


„H Nc we ſee that lime-water has not only a power of hin- 


dering the urine from reſolving into thoſe principles which are ima- 


gined to give riſe to the ſtone, but alſo of deſtroying and changing | 


their nature after they are ſeparated from it ; whence- ariſes a ſtrong 
4 probability, that it may not only hinder the generation of the ſtone 
in the human body, but alſo diſſolve it after it is formed: nay, altho 


it ſhould be allowed that lime-water does in a great degree loſe its 


_ diflolving power before it arrives at the bladder; yet, if it ſhall, by 
deſtroying the petritying quality 1 in the urine, hinder any new ac- 


cretions to the calculus, this muſt neceſſarily in time have its ſur- 


face waſhed down, and worn away, by the urine continually run- 
ning along it, and the coats of the bladder acting upon it; as we 
find even the hardeſt rocks yield to common water. 


Quid magis eſt ſaxo durum? quid mollius unda 2? 

Dura tamen molli ſaxa cavantur 25 755 Ovi. 3 
® This, as well as the quantity of white ſediment, yaries according to the length of 

the urine. 


—— or energy burnt er 9h on - 
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Bor that the diſſolving quality of the lime is really communi- 
cated to the urine, evidently appears from experiments made with 
the urine of ſuch patients as have taken Mrs Stephens's medicines 
for a conſiderable time 1n large quantities, Thus Mr Morand 
found, that a pretty hard calculus had loſt ſomething of its weight, 


and had its ſurface corroded, by having daily poured upon it for 


ten days the freſh urine of a patient who had taken Mrs Stephens's 
medicines for upwards of a month “. And, if I rightly remem- 


ber, much the ſame experiment was tried by Dr Kark patrick on his 


own urine, and with the {ame ſucceſs F. 


Do not theſe experiments afford us a clear reaſon why the ſtones. 
which Mr Millar paſſed after drinking the lime-water, were of a 


whitiſh colour I, whereas all that he had voided, for thirty years 
before, were browniſh? And do they not likewiſe render it proba- 
ble, that the great quantity of white ſediment in the urine of ſuch 


people as have taken Mrs Stephens's medicines, has been owing to- 
the action of the lime contained in them! For we find lime-water 
produce that ſediment in urine out of the bladder, and, by drink- 


ing lime-water, Mr Millar's urine depoſited it in great abundance. 


The quantity of this, however, will be increaſed by what is daily 


waſhed off the ſurface of the ſtone by the efficacy of the medicines. 
Doxs it not likeways appear plain from theſe experiments, why 


Dr Jurin's urine || (eſpecially after his largeſt doſe of ſoap-lees) 


was whitiſh and turbid when he firſt made it, and afterwards de- 


polited a calcarious ſediment, as he calls it; but which, notwithſtand- 
ing the opinion that has hitherto prevailed of its being furniſhed in 
a good meaſure by the medicines F ſeems to have been owing ſole- 


Iy to the change made. Wy the lime n the ſediment of the urine. 
And. 


* Memoires de Pacad, des ſciences, an. 1740. edit, Bvo, p. 261. 262. See alſo the: 
Biſhop of Londaff's caſe in the appendix to this eſſay. | 
+ See his caſe written by himſelf, 9 8 


* 


77 
v 


1 Agreeable to this, the ingenious Mr Hay, in his caſe annexed to Deformity, an rely, tells. 
us, that while he continued to take ſoap and lime-water, he never diſcharged any red 1and: 
was, his urine; but conltantly did it when he omitted the uſe of theſe medicines, even for a 
ew days, 


1 Jurin's caſe, p. 12. P Hales 8 p. 12 | 5 


— a - 
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upon its ſides. I then decanted off the clear urine, leaving the ſedi- 
ment and cruſt alone, and filled up the glaſs with .lime-water: up- 


porn and the mixture became white and turbid; the cruſt on the 


to ſtand thirty hours, did-not-in the leaſt adhere to, or leave any 


ever, after ſome hours, let fall a dark coloured ſediment. 
dering the urine from reſolving into thoſe principles which are ima- 


their nature after they are ſeparated from it; whence ariſes a ſtrong 
probability, that 1t may not only hinder the generation of the ſtone 


it ſhould be allowed that lime-water does in a great degree loſe its 
diſſolving power before it arrives at the bladder; yet, if it ſhall, by 


_ cretions to the calculus, this muſt neceſſarily in time have its ſur- 
face waſhed down, and worn away, by the urine continually run 


bid; and, inalittle time, a light white ſediment falls to the bottom, 
leaving the liquor above perfectly pellucid, of a fine light limon- 
colour *, without any ſcum or cruſt on the ſides of the glaſs. 

9. J let ſome freſh urine ſtand by itſelf in a glaſs about forty. 
eight hours; in which time it had depoſited a rediſh brown {edi- 
ment upon the bottom of the glaſs, with a cruſt of the ſame nature 


a which the ſediment immediately roſe from the bottom, loſt its 


ſides of the glaſs quickly diſappeared; and in a ſhort time a large 
light white ſediment fell to the bottom, which, though allowed 


cruſt upon the bottom or ſides of the glaſs. 

HAvING poured off what was clear, I added ſome white-wine 
vinegar to this ſediment ; upon which it immediately diſappeared, 
and the liquor became pretty clear, not unlike ſherry ; which, how- | 


„ HENCE we ſee that lime-water has not only a power of hin- 


gined to give riſe to the ſtone, but alſo of deſtroying and changing 
in the human body, but alſo diſſolve it after it 1s formed: nay, altho 
deſtroying the petrifying quality in the urine, hinder any new ac- 


ning along it, and the coats of the bladder acting upon it; as we 
find even the hardeſt rocks yield to common water. 


Quid magis eſt arc durum? quid malls unda ? 
Dura tamen molli ſaxa cavantur 15 og | vie. | 
{NCT Bur 
This, as well as the quantity of white ſediment, varies according to the Rreogth of 
the urine. | | 


. 
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Bur that the diſſolving quality of the lime is really communi- 
cated to the urine, evidently appears from experiments made with 
the urine of ſuch patients as have taken Mrs Stephens s medicines 
for a conſiderable time in large quantities, Thus Mr Morand 


found, that a pretty hard calculus had loſt ſomething of its weight, 


and had its ſurface corroded, by having daily poured upon it for 


ten days the freſh urine of a patient who had taken Mrs Stephens 8 
medicines for upwards of a month “. 


own urine, and with the ſame ſucceſs F. 
Do not theſe experiments afford us a clear reaſon why the ones 


which Mr Millar paſſed after drinking the lime-water, were of a 
whitiſh colour |, whereas all that he had voided, for thirty years 
before, were browniſh? And do they not likewiſe render it proba- 
ble, that the great quantity -of white ſediment in the urine of ſuch 
people as have taken Mrs Stephens's medicines, has been owing to 
the action of the lime contained in them? For we find lime-water 
produce that ſediment in urine out of the bladder, and, by drink- 
ing lime-water, Mr Millar's urine depoſited it in great abundance. 
The quantity of this, however, will be increaſed by what is daily 


waſhed off the ſurface of the ſtone by the efficacy of the medicines. 


Dots it not likeways appear plain from theſe experiments, why 


Dr Jurin's urine || (eſpecially after his largeſt doſe of ſoap-lees) 


was whitiſh and turbid when he firſt made it, and afterwards de- 


polited a calcarious ſediment, as he calls it; but which, notwithſtand- 


ing the opinion that has hitherto prevailed of its being furniſhed in. 


a good meaſure by the medicines { ſeems to. have been owing ſole- 


3 to the change made * the lime uren the ſediment of the urine. 


* Memoires de PAcad, des ſciences, | an. 1740. edit, 8vo, p. . 263. see alſo the: 
Biſhop of Londaff's caſe in the appendix to this eſſay. 


7 See his caſe written by himſelf, 5 | cy . 4 


* 


t Agreeable to this, the i ingenious Mr Hay, in his caſe annexed to Deformity, an vellay; tells 
us, that while he continued to take ſoap and lime-water, he never diſcharged any red 1and: 


_ 15 urine; but conſtantly did it when he omitted the uſe of theſe medicines, even for a. 
ew ays. 
[ Jurin's caſe, p. 12. 


$ Hales Experim, p. 127 2 


+ ä — — 


And, if I rightly remem- 
ber, much the ſame experiment was aha by Dr ernie on his 
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of the ſurface of the calculus itſelf, plainly appeared in a ſtone (taken 


* 
FTF 


And that lime- water not only change che colour of the urine, but 


from the body of John Greig, who died December 1741, in the 
Royal Infirmary, of an iliac paſſion) which had its external ſurface 


almoſt entirely white and a little rotten, while within it was of 2 
ſandy colour. Of this no reaſon could be aſſigned, but his having 


drank lime-water for eight days, to the quant tity of about an Eng- 


liſh pint a-day. And it is obſervable, that as he left off the lime- 
water eight or ten days before his death, ſo in ſome places there was 
a browniſh cruſt beginning to grow over the white ſurface. 


10. APRIL 15. I put into a phial a ſcruple of oiſter-ſhell lime and 


ten drams of freſh urine. Into another, I put the ſame quantities 


of (alt of tartar and freſh urine: both theſe mixtures immediately 


_ ſent forth a vapour which affected the noſe with a pungent ſmell, 
ſomewhat like that of ſpirit of /al ammoniac, but more Biſajpreeable, 


Into a third phial I put equal parts of freſh urine and lime-water, 
which gave an extremely faint ſmell of the ſame kind: And, into a 
fourth one, the ſame freſh urine alone, Having corked theſe ſeveral 


_ phaals, I did not open them till the 16th of May, when the urine 
with the quick-lime had an extremely offenſive ſmell, not to be de- 
| ſcribed in words. The urine mixed with lime-water had a difa- 

greeable ſmell of the ſame kind, but not ſo ſtrong. The urine witk 
ſalt of tartar ſmelled like ſtale urine, and did not affect the noſe 


near 10 diſagreeably as the two former. The urine without any | 


mixture had a ſtale ſmell, but Not ſo firong as hat which was mixed ; 
with ſalr of tartar. -..- 


HENCE it appears that quick-lime, Ege waer and fixed alcaline 
ſalts not only volatiliſe the ſalts of the urine, but alſo corrupt its 


oils, altho' quick-lime and its water produce this laſt effect much 
more remarkably chan the alcaline ſalt. 


sker 
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„ 
Experiments with lime-water upon the ealculus. 


IN the following experiments 1 mucke uſe of two calculi. 

] Tas firſt, which, for brevity, I ſhall denote by A, was given 
me by my ingenious friend and colleague Dr Monro ſenior, profeſſor 
of anatomy in this place. It was of a cloſe texture, very hard, and 
of a grey ſandy colour. | 
Tu ſecond, B, was the one which I juſt now mentioned to have 


been taken out of the bladder of John Greig. | It ſeemed fully as. 


hard as the former, and was capable of receiving a pretty fine po- 


liſh. It weighed an ounce and a half, and its ſpecific gravity was 


to that of water, nearly as 1704 to 1000. Its colour was Pretty 
much the ſame with the former. 


11. A fragment of A, weighing 23 grains, being put in x ſtone 


lime-water, and kept in a moderate heat, was moſtly all! rotten and 


diſſolved in little more than thirty days. 
A fragment of B, weighing 10 grains, after two FEW and nine: 


hours warm digeſtion in the ſame lime-water, had two grains of its. 


| ſubſtance rotten and diſſolved. 


12. Sos ſtone lime-water that 1 made by flaking quick-lime g 
with boiling lime water, diſſolved a piece of A of hve grains in a- 


bout ſeven days. 4. 


13. A fragment of A, gr. vi. after ſeventeen days cold digeſtion 
in ſtone lime-water, in the month of February, had loſt none of its 
weight, nor was its ſurface very ſenſibly ſoftened, altho' it had 
ſomewhat of a rotten appearance; while a piece of B, of 12 grains, 


in fix days cold maceration in the end of Mays had two and a half 
grains of its ſubſtance diſſolved. . 


FROM this experiment, together with No 20. and 57. ele one 
may be able to account for Dr Lobb's having found lime-water to 


have no power of diſſolving the ſtone *: for if the lime-water was 


3 ; but. 
 * Treatiſe of dillolvents of the one, P. 26 k 


leſs degree. 
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but weak and if the experiment was made in an open veſſel 


and in the Me Nen it. is no great wonder, if, even after a cold 
maceration of twelve weeks, e e u pe 5 Gxtfolttion 


upon the ftene. „e 07 bene n ade bat Won 


Ir is obſervable, that altkcughithe vhymiſts ben generally to 


have been of opinion, that there lay concealed in quicklime x 


powerful remedy againſt the ſtone, whick by their art might be ex. 
tracted out of at 57 yet none of theſe authors, that I have met with, 
among the many diſeaſes. for which they have highly commended 


lime-water, ſo much as hint at its being ſerviceable in the ſtone or 


gravel; in which diſeaſes, however, its virtue is perhaps more re- 


markable than in any other. And one may almoſt venture to af. 


firm, notwithſtanding the boaſtings of many chymical writers, of 
their ſpirit, of quick- lime, and other ſecret preparations of it, that 
its virtues are more eaſily extracted, and more _ tat into 
the blood by its Water, than any way elſe. ü an 8 67 bY 


.Hav1xGc thus found a conſiderable power oof diflalaing Ss 4. E 


ho | in ſtone. lime-water, I thought it might be worth while to in- 


quire, whether ſhell-lime e the ſame. Au in a e or 


5 


4 111 42 


14. A piece 4 A, IE nine grains, was 5 diflolved by lying 
ſeventeen days in lime-water made with calcined: egg-ſhells, in a 


digeſting warmth ; and this, I am apt to think, might have hap- 
pened ſomewhat ſooner, had the thells been more carefully calcined, 


15. A fragment of A of fix grains was, by. two days warm di- 


_ geſtion in limer water made with oiſter-ſhells, eee grains, | 


and 1n three days to leſs than one grain. n te edi e 
16. A piece of B, eight grains, in thirty: ſix bun warm digeſtion 


in oiſter-ſhell- lime-water, _— about three grains and one wean of 
its ſubſtance diſſolved. N n 34115 . n 397. ah id 0 (1k 116) 10 


> 2 * 


17. HAVING 3 a few cockle-ſhells, chan bach ais, long ex- 


poſed. to the weather, I put a piece of B, eight grains, in forme of 


the lime-water made with them; which in thirty hours warm 


digeſtion, "il near three grains, ond 2 att wo nr ous 120 : 


* 4 


®* That this was the caſe, is highly che. ſince he made his water with puſlabed ine. LM 
which he, in the next paragraph, tells us was lime a little Nlaked, 


4 
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Tus lime-water, eſpecially that from ſhells, - generally diſſolves 

the ſtone by making it throw off white rotten cruſts. or fcales ; which, 
if allowed to lie long enough among the water, and if the glaſs be 
= H{haked now and then, are reduced to a fort of white mucilage, re- 
ſembling in ſome degree the white ſediment of N? 9.; but which, 
when dried, has the appearance of fine powdered chalk. This ſerves 
farther to ſhew that the white ſediment in the urine of ſuch as drink 
lime-water, is not derived from the lime, but wholely from the 
parts of the one and "_— * of the agen, thus changed 1 
the lime-water *. cbt 7 
18. A piece of A, fix. 1 was 3 1 -Gakty and en- 
tirely rotten, by a cold maceration of ſeventeen days in oiſter-ſhell 
lime-water, in the month of February; but May 19. having infuſed, 
cold, a fragment of B, eleven grains, in ſome of the ſame lime-wa- 
ter, it loſt in three days near five grains, and in eight days was re- 
duced to a nucleus, weighing, three grains. | ff 
HERE it may be proper to obſerve, that, a bs nude be 
ſmall, and the quantity of lime-water in which it is immerſed be 
large, the water muſt be renewed at different times, ſince its virtues 


are weakened in proportion to the quantity of the ſtone which it 
has diſſolved; and, as far as I have been able to obſerve, leſs than 


half a dram of calculus reduced to a fine powder, is ſufficient to de- 


{troy the virtue of two. ounces of neg Arete in which it is 
infuſed. VV | 5 N e ne 
FROM RS, experiments it t appears, chat * d kleben 
lime- water poſſeſſes a much greater _"_ of n the calculus, 
than that of ſtone- line. ; * 1 
ALTHOUGH, as has been already f aden t find cat lime 


water has been perſcribed till of late in the gra vel, or for diſſolving 


the ſtone in the bladder; yet, ſince the firſt publication of theſe pa- 
pers, I have met with a paſſage in an epiſtle of Olaus Borrichius to 
Thomas Bartholine, by which it plainly appears, that the power 


of ſhell lime-water to diſſolve the calculus out of the bladder, was 


long ago known to this author. His words are, Conſtat torte 
| 1 Y tate 


5 


* See No. 9. above, * 
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tum, aquam calcis vive oſtreorum, mytilorumque, 


tate ü Valentini peak lh 1 caleulb o barbiere 
e utilius ſpiritu caleis vivej mihique iterum iteruque deomper. 


40 los ordinarie ab ægris exſectos in mueilaginem, f i alquot emu 


© Jeni fotu in calido ſimul detineantur v 


19. WIr regard to the quantity 6f Hater to be ported. on 
quick-lime ; it may be proper to obſerve, that che difference of 


ſtrength in the lime-water will be very ineonſiderable, whether 8, 


10, or 12 times its weight of water be added te the quick: lime, pro- 
vided the water remains long enough on it to be fully impregnatel 
with its virtues. But I have obſerved, that after the: ſhells. have been | 
but. 24 hours from the fire, they neither make ſuch an ebullition 
with water, nor impregnate it ſo quickly with their viftues,.. 05 

Ir cold water be poured upon ſhiell-limie, very lnte heat or -obul- 
tion enſues ; ; yet the lime-water thus precuretl ſeems to have as 


great a power of diſſolving: the ſtone, as When made with boiling 


water; but is more harſh. and diſagrecable, i other ä foft- 


neſs and ſweetneſs which this wants. 3 


Taz water, whether cold or hot; mould be need to fland at 
leaſt eighteen hours on the freſh calcined ſhells 3 or longer, if the 


5 quantity of water added to e is in a dener hen than 


eight or ten to one. my Js is 


if 413151 - a 41 


Fat ſhells will calcine is any do Wen it be Rot Ae 
and the cockle and oiſter with much leſs trouble than the egg hell. 


If they are friable, and quite white, they are ſuffciently burnt; 


but if blackiſh or grey, they muſt be put into the fire again, | 
Ir may perhaps be worth while to obſerve, chat if any part of 
the ee is Fuel and not proper calcined, the, water pou red on 


iy; any one n Fon rt this fax, ſhould. pecan ko: have cone 


fulred Mr Lymery upon lime-water, either i in his chymaſtry 1 


Fs 


. macopte univerſelle, he will perhaps be ſurpriſed to find three or four 


Engliſh pints of this: ordered to be taken every day, white that learn: 


ed OO talks of b hi as e ** to four e ſpeaks of 


its 
ky - 


* Bartholin. Epiſt, centur, 4. epiſt. 19. — * 
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its raiſing great thirſt, and being irt danger of burnifig che nch 
upon which account he orders ſyrup of violets to be mixed with 
it, and prefers tbe ſecond Water to the firſt. Perhaps from ſuch 


autbority it partly was, that inany phyſicians have been uſed to 


preſcribe this medicine with. Jo fpating a hand; and I own, that 
firſt when I began to order lime-water for the ſtone; I was afraid to 
exceed an Engliſh pint of it a-day/; but, as repeated experience has 
taught me, that there is nothing to be dreaded from it when taken 
in much larger- quantities, I imagine Mr Lymery s ſuſpicions of its 
doing miſchief in large doſes, or when taken un 
thing to ſoften, it, were not ſo much owing to any experience of its 


bad effects, as to cheoty. Quick lime is remarkably corroſive, and 


has been believed to act by its fire; therefore it was: natural to 


think, that lime · water impregnated wich _ en mn have 


the fame effect, though in a leſs degree. 


20, 1 have made experiments with s cle ind; rab aber | 


urinary ſtones, but have never yet met with any that were able to 
reſiſt the oiſter or cockle-ſhell kme! water, although ſome that were 
extremely hard, and of a ar brown ae (ves bees 
ſlower than either A or B 4 97 ig ei ige 
had indeed ſent me a fe: fall Aae all of Went of. a Panties 
lar ſhape, reſembling pretty much the ſtone of à raiſin, perfectly 


| tnooth, and variegated ſomething like a poliſhed pebble; to which 


their exterior cortex ſcarcely yielded in hardneſs. Upon theſe the 


lime- water had no manner of influence. But if cheſe ſtones came 
from the urinary paſlages, as I Was told; they; were of à texture 
quite different from all che gra vel ſtones E have ever ſeen; and their 
being all pretty much of one bull and hape, makes ir probable that 


they were generated in ſome-paa . cavity. In the Phi 
cal tranſactions * we: have the hiltory of a Woman in Swiezerland, 


who paſſed by the ans great quantities of ſtones like flint. And 1 
tio chick as a2 


have ſeen a concretion”palled! by Rod); longer, but ne 
hen's egg, with its exterior torttx as ſthobth as a poliſſied pebble, 


though internally it was of à ſpongy fungous conſiſtence. In the 


9 1 7 2 | ſame 
r Abridgment. VF 3. p. 167. . 3" II 12 7 mn Ji 11 e 
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2356 THE) VIRTUES: OF: LIME-WATER . 


ſame Tranſactions we read of a ſhell having been found in be of the 
kidneys of a lady who had been often "ſubject to violent 'Vomit- 
ings “; which it is very likely the lime-water would not have dif. 


falvied:' And Bartholine mentions: ſtones ſaid to have been extrag. 
ed from the bladder, of a flinty hardneſs ; though Olaus Bor- 
richins ſeems to doubt of this . But as theſe concretions are az 
different in their nature from common calculi, as flint or ſhells are 
from free-ſtone, and beſides are extraordinary and very rare, lime. 
water (eſpecially that from oiſter or cotkle ſhells) may be ſtill look: 


ed upon as a pretty univerſal diſſolvent of calculous concretions, 
As the calculous concretions of the urine have been chought t to. 


1085 ſome analogy to the tartarous eruſt left by wine upon the ſides 
of the caſk, it may perhaps be worth while to obſerve, that lime- 
water diſſolves tartar pretty quickly; but as its virtue is ſoon de- 


ſtroyed by the acidity of the et _ n en 155 8 Umo-rarer 


muſt be frequently repeated. 1 


21. THE Reverend and ingenious Dr Stephen Hales ane wrote 


me (May 1751) that he had found oiſter-ſhell lime- water, made | 


fibly more pungent to the taſte, as well as a more powerful ſolvent 


of the ftone, by pouring it on calcined ſhells red hot from the fire; 


I made the following experiments with a view to determine with 


er preciſion the different ſtrength of different lime-waters. 
(a) Ju NE,. At nine in the evening, I poured upon a pound of 


calcined oiſter-ſhells hot from the fire, ſeven pounds of boiling water. 
(6) NexT day, at eight in the evening, I poured: two pounds of 
_ this lime-water upon half a pound of calcined oiſter-ſhells wy 


taken from the fire, and ſtill warm. Thirteen hours after this, ! 


_ decanted off and filtered fourteen ounces of each of' theſe waters. 


(ec) Ar the fame time I filtered the like quantity of lime -water, 


which: was procured by pouring, forty-eight hours before, ſeven 
pounds of boiling water upon a pound of caleined oiſter · ſbells, 


which, in the _ of four af: oleh a RO had —_— got three 


ſuch waters. ict Bt SP e e EE TIA * 


* 1238 N | vol. 3. v. * 8 = rein 45 cent: 4 * 
we Barthol. Epiſt. 76, cent, 4. | 
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(A) 'F filtered: alſo fourteen ounces of lime-water, matte by pour- 


mg ſeven pounds of boiling water A e one Kere of tone, lire, 
taken à few hours before froti cha fir: 1 fog 
I order to find the ſpecific! gravities of thefe different He- wa- 
ters (che firſt of which we ſhall, for brevity's ſake; call A, the ſecond 
B, the third C, and the 4th D), I weighed, with the aſliſtance of my 
colleague Dr John Stuart profefſor of natural Philofophy, a large 
glaſs-phial (filled with fand, and hermetically. ſealed) firſt 1 in air, 
and then immerſed it in the fountain water of this city (uſed alſo 
in making the ſeveral lime-waters) by which it loſt 3704 grains of 
its former weight. Being next weighed in B, it loſt 37275 grains. 
In A it loſt 3720 gr.; in C3710 gr.; and in D 3713. Hence it ap- 
pears that the ſpecific gravity of the double lime- water B, was to 
that of Edinburgh water, near as 169 to 168. The gravity of A 


was to that of the ſame water, nearly as 232 to 2313; of C, nearly 


as 617 to 616; and of P, nearly as 471 to 410. At another time I 


found, by the fame method,” the ſpectfic gravity of ſome lime-water 
procured from oiſter-ſhells ; upon which, during the courſe of 


twelve months, I had at different times poured; at leaſt, a hundred 
times their e ar clown to > be: to chat of en eee e 
As 926 to 92. df ES 853 N 10 3 br! 75. * aft Wits N 
Ir may be proper to ble 4 Mice bock A and B were walk 1 
oiſter-ſhells, which had lain buried in the rubbiſn on the ſouth- 
ſide of the caſtle of Edinburgh, probably above a hundred years; 
becauſe, if they had been newly got from the ſea, the ſalt which 
they contain, even after calcinition* would probably have increaſed 
the ſpecifie gravity of the waters poured on _ and ſo have ren- 
dered the experiments leſs accurate. 
Tux taſtes of A, B, C, and D, as well as their ſpecific gravities, 
ſhewed their different ſtrengths. A and B had much the ſame kind 
of tafte, but B. was ſenſibly more pungent; C had much leſs pun- 


gency than either of che two former, and left a ſweetiſhneſs in the 


mouth, ſomewhat reſembling the taſte ver r eee 1 ue not 
differ much from C as to its taſte. 530 1210 


1 put three pieces of a very hard — each weighing ten a grains, 
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to the greater ſubtility of 


chat freſh, calcined, ſhells afford a ſtronger water tha 
been expoſed for any conſiderable time to the air, and that the firſt 
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into chree different phials; one of which I filled with the lime: wa · 


ter A, another with B, and the third with C. After they had flood 
in the ſame degree of warmth 93 hours, I found that the calculus 
in the double hme-water B, had two grains of its ſubſtance diſſolved 
or rotten; the calculus in A had loſt, RYE more chen a grain 
and a half; ; and that in C, a grain. 

HENCE it follows, that water . not acquire * fon preciſe 
degree of ſtrength, whether five or five hundred times its weight of 
water be poured on quick-lime; 3 but that, ſtrictly ſpeaking, lime- 
water is ſtronger or weaker as a greater or leſs quantity of quick- 
lime is added to the water; that where the proportions of theſe to 
are equal, freſh calcined ſhells impregnate water more ſtrongly than 
{ach as have had ſeveral affuſions before; and chat lime: water, 
made with: calcined ſhells, hot from the fire, may be rendered 


ſtronger, by pouring it a ſecond time on freſh· burnt ſhells, It is, 


however, obſervable, that this double. lime-water, notwithſtanding 


it remains on the ſhells, loſes ; in a few days, part of its pungency and 
ſtrength, while the weaker lime-waters ſeem to be conſtantly ſup- 


: phed with freſh virtue from the thells,, fufficiens, to make * What 
they loſe by the contact of the ax. 


GW + VIS 5 i 2 n 


FARTHER, we ſee that ſtone-lime — 5 not impregoste water fo 
ſtrongly wich i its virtues as ſhell-lime. Whether this may be owing 


the latter, whereby it more eaſily mixes 
with, and i 18 ſuſpended. iN the water, or whether it may. not. proceed: 


from ſome-other cauſe, ſhall not preſume to determine. | How- 
ever, from the greater ſpecific gravity. of ſhell lime-water,, we are 


enabled to account for its BIOS: the alles Pang powerfully 
than ſtone lime-water. . 


Bur altho', from the above experiments, ic exidently, appears, 
ſuch as, have, 


water poured” on quick: lime is ſtronger than the ſucceeding ones; 


yet it is far from being true, that quick-lime i is ſoon, deprived of; is, 
virtues by repeated affuſions of water, or that the third or fourth 


water procured from it is alrogether infipid, a8 ſome have affirm: 


* 13101 2 ; 


1 $ 
0 <f . 
W 


IN TAE CURE OF whims STONE: 359 


"Tis" ttuk, indeed, that Freſh calcined ſhells Whpregaare 

4587 r with their virthits' "ſooner, as Well as in a greater degree, than 
ſhells which have been in ſome meaſure ſlaked by long expoſition 
to the air; and that when repeated waters are poured upon quick- 
lime, it communicates its virtues not only more ſlowly, but alſo, 
ſtrictly ſpeaking, in a leſs degree, to each ſucceeding water |: but 
nevertheleſs, quick-lime is ſo fir from having its virtues wholely 
extracted by a few/affufions of water, that forme ſtone· lime, which 
had been reduced to a powder, by being expoſed to the open air for 
four motiths; ftill retained ſome of 1 its virtue, after having had, 
during the courſe of fixty days, 260 times its weight of water pour- 
ed upon it: and ſome lime- water procured from calcined oiſter- 
ſhells, upon which in 48 days, I had poured 270 times their weight 
of water, was, by experiment, found to be poſſeſſed of a. Er e 
ble power of dülfol ting the lone. 
Hence we may ſee why lime, which kas been aſed fines: che 
times of the Romans f as a manure, retains. its 41 7 of frucki- 


fying the ground for many Jean. ae e > A 8 5 5 
» Memvikes de PAtad; des ſciences 1700. kat N p. 166 and 170. Uo 747 


{a) It ſeems to have been the common opinion, that the firit and ſecond waters got off quick - | 
lime, are not only. the Rongeſt, but that the third, fourth, and ſucceeding ones are almoſt 


inſipid and deſtitute of any virtue. But Dr Aitton has lately, infortned us, that, duick- 7 


lime not only continues to communicate its virtues to: water much longer than any one had 
imagined before, but alſo affirms, that the, laſt water is as ſtrongly impregnated with the vir- 


tues of the lime as the firſt; Philoſoph. tranſact v. 47 P. 266. and Difertdticn oh dultk-limes 


Ec. p. 4.5. and 6, In this caſe, however, as in many others, the truth is Wholely on neither 
fide ; for although quick-lime does communicate its virtues to water much longer than any 
dne could have- expected before making the trial; yet it is moſt certain, that the waters got 
off quick- lime become gradually weaker, and chat the firſt water contains more of the lime, > 


and is ſtronger, more pungeat, and diſagreeable to the taſte, than the roth, 12th, or ſucceeds 33 


ing ones. The diſcovery, therefore, of which the Doctor elaichs the lidhout (5) Land indent 
juſtly, comes out to be partly real, and partly imaginary : and the reaſon why the author 
of this eflay took no particular notice of this'diſcovery,” in the former edition, was the aver- 

ſion he had to criticiſe upon his gaod ſriend, or to enter into.any controverſy with Him. ha het 

+ Calcined ſhells, taken freſh from the fire, will, in leſs thin 24 hours, commanjcate all. 


the virtue they can give to ſeven or eight tiches their weight of- watery but after they have 


had twelve or fourteen waters Potired on them, ſeveral days mult paſs before the water r gets 
| all the ſtrength which the lime can give it. „ e 1 £97 ; 'b 33% 11 
(5) Difſertaion on guiek-lime, P- 4 Y ae being 12280 


| Hedui et pictones calee uberrimos beetle 81 quite fant et oleis, et Aube vi hae 
reperitur, Plin. Hiſtor. natural. lib, 17. cap. 8. 
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. IT follows alſo, from, the above 5 OG | 40 oþd ervations, 


that calculous patients may not e on uſe, w {2 With ba. the fl, 


TP 12 Ti Man 
2 ; alſo. everal more waters pro cured from quick 205 and. it may 
ometimes be advifeable f for 1 — to eee Wit the, NE 4th Wa- 
ters, and uſe them for fore Jays 1— 0 bey t try the irſt | water, 


which has a more pungent and 1 le caſte. 


"My worthy colleague Dr _ Alſton, "being © neither | g wich 
the e above experiments, concerping ug the ſtren ch of different lime. 
waters, nor with che concluſions, 41 z from. them, has, 75 the firſt 
edition of his Diſſertation on quick. k-lime, endeavoured, d. 0 to deſtroy 
their credit, by arguments chiefly taken TR the imperfeAtion of 


the hy dro ftatical Reg and fro m the „ of quich. 


Ni Ire 


lime and its water. Theſe | 1 bon 1d h have paſſed over in fil ence; but * 


1352 J rr V. 4109120 


as ſome of. the Doctor's 8 experiments came out different t from mine, 


110 28 ke 92 


* , 1 * hy 


in order to know whether I might 1 not have been mi aken 1 in what 


D3; YT 4 » 8 


I had formerly adyanced, I thopght f it neceſſary 1 to wake ſome new 


trials * + which have given "occaſion | to very ample remarks T1 


but haye equally 1 failed of ſatisfy ying m wy friend” as the former; for 
he (till 1 maintains, that lime continues (tu it be exhauſted of its 


virtues) to impregnate water as ſtrongly as when firſt taken from 


the fire; that ſhell-lime water is not ſtronger than that which is 


made with, ſtone: lime, and that lime- water cannot be mage rot 
er by pouring it a ſecond time on freſh lime. = I 4 

To anſwer all the Doctor's objections to my experiments, and his 
arguments in favour of his own notions, would be to me an unplea- 
ſant taſk, and afford tc to ) the reader but diſagreeable entertainment: 


1 ſhall therefore content myſelf with relating a a few ſimple and eafy 


experiments, which, far from throwing duſt 1 upon and 1 darkening 
OTE panty) een greet 


ſerve to decide the matter, in | diſpute, 


mY 


| Toys Ly 75 #- 
s , > 5 yy +: 
EL. 1 j f * 19 11558 BY | 


U (1. Jos! 20. 1 7 54, 1 poured | upon FA oundes of att ie 


lime, reduced to a groſs powder, rather more than eit ght ti times its 


weight of water. After 24 hours, 1 filtered 12 ounces and — 
£22 ; x wy - 24 1 Art 


Ding „n on: bei. 
* vid. Edinburgh Phyſical ag 8 1. art. 1 3. 


4 Diſſertationon quick-lime, ad edit. p. 58, &c. 
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dram averdupois weight of this lime- water through blows paper, 
and added to it 30 grains of ſalt of tartar : the white powder which 


fell to the bottom, being ſeparated from the water by filtration, and 


well dried, weighed full 13 grains. 
(2.) AFTER this, in the courſe of ſeven days, I poured upon the 
ſame oiſter-ſhell lime a 2d, 3d, 4th, 5th, and 6th time, the ſame 


quantity of water; after the ſixth water had ſtood thirty-ſix hours 
on the lime, I filtered 1 it, and added 30 grains of ſalt of tartar to 
12 ounces and one dram of it. The white powder which fell to the | 


bottom, being well dried, weighed o grains, 


(3 AFTERWARDS, viz. from June 28. to July 6. 1 1 upon 
the above lime the ſame quantity of water a 7th, 8th, gth, and roth 


time. The tenth water having been filtered after it had ſtood on the ' 
lime three days, 12 ounces and one dram of it mixed with 30 


grains of ſalt of tartar, afforded of white powder 83 grains. 


waters more; the laſt of which, being the 17th, was not filtered till 


(4.) FROM July 6. to Auguſt 7. I poured on the ſame lime ſeven 


it had ſtood on the lime ſeven days. Twelve ounces and a dram of 


it, mixed with 30 e of falt of tartar, yielded 7 grains of white 


powder. 


4 3 (I.) JuLy 3. 1 poured upon for ounces 95 ſtone-lime, about | 
twenty hours after it had been taken from the kiln, near nine times 


its weight of water. After 24 hours, I decanted off and filtered 


the water, Twelve ounces and one dram of it, mixed with 30 gr. 


of falt of rartar, afforded ſcarcely , 10 grains of a white powder. 5 

(2. ) AFTERWARDS, in the ſpace of twenty-one days, poured on 
chis ſtone- lime nine waters more; the laſt of which being the toth, 
was allowed to remain on the lime three days. Twelve ounces and 
one dram of it, mixed with 30 grains of falt of tartar, gave 87 grains 


of white powder. 


3.334; 


(3.) AFTER this, | in the courſe of 41 days, I poured on the me 
lone lime feven Wäterz more} ; the laſt of which, being the 17th 
affuſion, was not enen till it had ſtood full ſeven ory on the 

2 2 " me. 
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were all made in open veſſels. 


$8 TID WI NIN U SI OF A. UM EAM WATER 
lime. Twelve ounces and one dram of it mixed with 30; grains of 


_ = tartar, gave 74 grains of mme un t 


= CG DITION colt, 10 16&iÞ- 900 il 2901 bee 


III. 75 ) Tux above lime- waters were all ther in A earthen 
vellels, the mouths of which were not covered; this being the com- 
mon way of making lime-water, and that which both Dr Alſton ® 
and I generally obſerved.” But that I might know what difference 
would be produced in the ſtrength of the water by infuſing the lime 


in a cloſe veſſel, I put three ounces of oiſter-ſhell lime into a glaſs- 
bottle, adding to it 27 ounces of water. Having cloſely corked the 


bottle, I let it ſtand ſeven days (ſhaking it, however, once every 
day); twelve ounces and one dram of it being filtered and mixed 
with 30 grains of ſalt of tartar, gave 15 grains of white powder, 

(2.) AT the ſame time, I put into another bottle three ounces of 
ſtone-lime, with 27 - ounces of water. After an infuſion of ſeven 
days, twelve ounces and one dram of this water, mixed with 30 


grains of ſalt of tartar, afforded 114 grains of white, powder. 


(3.) I put alſo into a eryſtal bottle, with about eight times its 
weight of water, the oiſter-ſhell lime that had got 17 waters before. 
Having cloſe-{topt the bottle, and let it ſtand ſeven days, I filtered 
the water, and found that twelve ounces and one dram of it, mixed 
with 30 grains of ſalt of tartar, gave 9% grains of white powder. 

TEE ſame quantity of the 18th infuſion, in a cloſe-ſtopt bottle, 


of the ſtone-lime (II.), afforded 94 grains. of white powder. 


(4.) I infuſed 20 grains of ſtone- lime, in 2.5 ounces: or 600 times 
its weight of water, in a corked: bottle, for ſeven days; - after which, 
12 ounces and one dram of the water, filtered and mixed with 30 15 


grains of ſalt of tartar, gave near 9 grains of white powder. 


T E fame proportions of ſtone- lime and water being infuſed for 


the ſame time in an open veſſel, 12.0unces and one dram of the wa 


ter afforded, with 5 "ONE Tian of DA of uns "Ys 35 _ 
of white poder. on 134% 1996 4, ee 


The experiments in the Diſſertation on quick- lime; (iſt edit.) p. 4. 5; 6. and 7. chk 
\ fErſt led Dr Alſton to think there was no difference between the iſt and 20th — 
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6 500 TWENTY grains of oiſter- ſhell lime, infuſed, in a cloſe-ſtopt 
"bit, in 600 times its weight of water, after ſeven days, gave a 
lime- water, 12 ounces sand one dram of which erte 84 grains 
of hit powder. 2191 


(6.) THIRTY grains of per bk -ſhell Loa being inf aſe 4; * 400 5 


its weight of water, in a cloſe-ſtopt bottle, for ſeyen days, afforded 


a lime- water, twelve ounces and one dram of which gave 10 grains 


of white powder. 32318 5 3413 if 3: 19 201 1.7] 2 104 [14 95 1D * , 


Tux ſame proportions of piſterhell lime and water 3 to od ; 


during fix days. in an open vellel, 12 ounces and one dram of the 
water gave A ine, auld e a na | 


SINCE the quantity of calcarious. — 1 precipitated 0 mix- 


ing lime · water and ſalt of tartar, muſt be in proportion to the 


ſtrength of the lime- water, whether this powder be ſuppoſed to a- 


riſe from the ſalt or from che water, or from boch *, it muſt fol- 
low from the above. experiments, 5985 
1. THAT. quick-lime communicates. more Ws its Tires to water 


at firſt, than afterwards z and although, the difference between the 
firſt and ſecond waters may be ſo ſmall as ſcarcely to be diſcover- 


able by our ſenſes ; yet the ſixth is manifeſtly weaker than the firſt; 


the tenth is weaker than the ſixth; and the ſeventeenth is weaker | 


than the tenth. It is, however, obſervable, , that this decreaſe of 
ſtrength is greater in oiſter-ſhell than in ſtone-lime water. 
2. IT appears, that when oiſter-ſhell lime has 400, and Rone-lime 
has Goo times its weight of water poured on it f, leſs virtue is com- 
municated to the water, than when the proportion of the water to 


the lime is as 8 or 9 to 1. And this _ true, whether, the 


infuſion be made in open or cloſe veſſelss i. 
3. ALTHOUGH oiſter- ſnell lime did not eee boo! times i its 
weight of water quite ſo much as ſtone- lime, which may be o ing, 
perhaps, to its not having been perfectly calcined ; and altho! ſtone- 
lime impregnates water rather more ſtrongly than oiſter-ſhell lime, 
after they have had 16 or 17 waters poured on them; yet it is evi- 


It will be ſhown i in ſea. 9. below, that the precipitation | is almok whole from the he 
water, 1 * * 


7 4+ 4's ene 
, 4 


e -4V . 


+ Dr Alſton's Diſſertation on cine; p. 6. 
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dent, 'that-oifter-ſhell lime communicates, at firſt, a-good deal more 
virtue to water than ſtone lime; and this ſeems to be the reaſon 
why it is much more weakehed: by the Arkan infuſions than the : 
One Mane, 1 . 
Da Als roxchas called in queſtion the ſuperior virtue of Oifter. 
hel lime - water; but, in many repeated experiments which I have 
made upon calouli, this and cockle- hell lime water proved always 
the ſtrongeſt diſſolvents : My ingenious friend Dr. Home has obſer⸗ 
ved, that ſhell-lime water corrodes linen faſter than ſtone- lime wa- 
ter: and Meſſ. Du Hamel and Groſſe found, near 30 years ago, 
chat a greater quantity of tartar was diſlolved 8 eee lime. 
water than by that made with ſtone lime 6. 
4. Ir is ſo far from being true, as Dr Alſton 4 imagines my that g 
ne, as long as it retains any virtue, will 1 impregnate water with as 
| much of its finer part as it can receive; that quick lime does not 
give, even to the firſt water, when made in an open veſſel, ſo much 
of chis as the water can take; ſince the water may be rendered ſen- 
ſibly ſtronger, by making it in a cloſe-ſtopt bottle. And, it is wort 
: remarking, that the difference of the quantity of calcarious powder, 
afforded by the 1ſt and 17th infuſions: of oiſter-ſhell lime in open 
veſſels, and by the 1ſt and 18th infuſions of it in,cloſe-ſtopt bot- 
tles, was nearly the ſame, viz. about 6 grains. But when a very 
ſmall quantity of quick-lime was infuſed in a great deal of water, 
the difference of ſtrength between the infuſions in cloſe and open 
veſſels was greater, becauſe, during the ſeyen days infuſion, the wa- 
e open veſſel loſt a great deal of its virtue, which the lime 


could not ſupply ; while in the cloſe- ſtopt bottle, the water was al. I 


ways getting ſomething from the mant m in che mean ad 1 
little or nothing. oy | 


F. Ir lime- water, made in an open all . tha when it is 
made in a cloſe one, why may not ſingle lime-water acquire ſome 
more ſtrength by the addition of freſh lime, ſince it is manifeſt it 
can take up more of the virtue of the lime than it had before? It is 
| \ probate | 


* Memoir de Acad. "WM . an. 1732, os . Bvo, p. 454. 
Ft r _ p. S4. 
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tles, the addition of freſh line to it will not make near ſo great a 
nnen of des band It, a8 when che infufion is made in open 


6. T Ae made in open xefſels; e more 
ſtrength by having freſh lime added to it, the experiments related 
above (p. 357 ) with thoſe in the Phyſical and literary eſſays , ſeem 
to demonſtrate. Nay,” Dr Alſton Himſelf owns, that having weigh- 
ed ſome quadruple lime water (which, by the bye, from the ſmall 


7 proportion of lime'added each time to the water, ſhould not have 


been ſo ſtrong as our double lime · water (b,) p. 356. above,) in a flaſk, 
which contained 8940 gr. of ſingle lime water, he found ats weight 
to be 8947 grains . But though the Doctor is, at laſt, convinced 
by the force of his on experiments, that double lime: water may 
be heavier than ſingle; yet he will not allow even this very ſmall ex- 


ceſs of gravity in his quadruple lime water to be owing to its con- 
taining more of the lime than ſingle lime- water, but to ſome hete- 
rogeneous ſubſtances diſſolved in it. And this' he thinks he has 


proved, by finding that the flaſk filled with this quadr 


ter, after it had thrown up its cruſts, exceeded. We ſame A filled 


with common water by four grains. V | 
EveEN this experiment, ſuppoſing it were Bable wb no 1 

accounts only for about one half of che differente of weight be- 

tween the Doctor's ſingle and quadruple lime-water. But if we 


conſider the thing more accurately, we ſhall ſee that no great ſtreſs 


1 ] infuſed, in a cloſe-ſtopt bottle, 3 ounces of oiſter - ſhell lime, in 27 ounces of water ; 
after 12 hours 1 added 6 ounces more of the ſame lime freſh from the fire, and in leſs than 
two days filtered the water; 12 ounces and 1 dram of which gave, with 30 grains of ſalt of 


_ tartar, very near 16 grains of #1 hits powder, But, as the.water taſted very ſtrong of the 


lime. I added to it 15 grains n more of the ſalt bf 1 tartar, and had, by filtration, 1 grain of 

calcarious powder; fo tht this double lime-water afforded near 1 7 grains of earth, Let it 

not be ſaid here, that the grain of white powder got by the addition of the 15 grains of ſalt 

of tartar, proceeded from the falt ; ſince, when that quantity of this ſalt is diſſolved in com- 
mon water, the precipitation does not amount to ; of a grain, Whether this double lime- 
water might not have acquired yet more' ſtreng th, had it ſtood e on the lime,. I cannot 

| fay not having bad leiſure to repeat the experiment. | 


F Vol, 1. art. 13. + Diſſertation . on. Wick lime, 2d edit; p. 61. 


355 
probable, however, that when lime- water is made in oloſe· ſtopt bot- 
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can Ahe laid upon it. For, was the Doctor ſure this laſt water was 
quite effete? I found, that after nineteen days expoſition to the open 
air, twelve ounces of ſtrong lime-water, upon being mixed with 
eight grains of ſalt of tartar, afforded 1A grains of calcarious 
matter, when 3o\grains of the ſame ſalt diſſolved in common water 
did not afford the + part of that quantity. Is it not, therefore, 
more than bebte that the four grains, by which the PI 
quadruple lime-water/excteded common water in the Doctor's expe⸗ 
riments, were partly, if not wholely, owing to its not being intirely 
deprived of its lime? and this the en that he _P l this 
me- water ten days to the open air. 

FARTHER, when the difference of ſpecific oravities amounts ts only 
to a few. grains, one cannot ſafely rely on ſuch a machine as the 
Doctor uſed; and to ſet it up in oppoſition to the hydroſtatical ba- 

lance, would be much the ſame as if one ſhould contend that he 
could deſcribe a circle as e wan cee as with 
chem. | 

1 ſhall only add, that ab me not only appeared, by 
its taſte and effects on the ſtone, ſtronger to Dr Hales than ſingle 
lime - water, but, by its weight, mixture with claret, &c. convin- 
ced me alſo of its be frongth: OE Dr N prop found, that 
— "frog or F thin time upon te, So that, "upon the While, 
if I be miſtaken in thinking that lime- water may be rendered ſtrong- 

er by adding freſh lime to it, I ſhall. at leaſt have the excuſe of not 
wen e in my miſtake. N 5 


What is ; here ſuggeſted may has, why Dr Alton did not 1 27 a ſenfibly greater quan- 
tity of cruſts in double than in ſingle lime-water ; ; and that the ſtrength of lime -waters Call 
not be exactly determined by the quantity of cruſts which they throw up, unleſs the water 
zs either evaporated, or allowed to ſtand till it gives no more precipitation, with ſalt of tar- 

tar than common water; neither of which methods were abſeryed by the 1 Doctor in bis 
experiments. 
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TA B L E Us the rener of alert lime-waters according. to "wy 


Vert going experiments, 


795 on Iod 10 "TE . 111 10 


OISTER/SHELL LIME-WATER | ws 
In e eit 310) eee 1. eg Veſſel. 
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— Experiments with lime- water and ſome fg the mine bumours, 


Þ HE great power of lime-water to aillolve the Ar being 
ſufficiently made out in the above: experiments, the next ſub- 


ject of 1 inquiry ſeemed to be, How far the nature of lime - water 
would be changed by its being mixed with the humours'of our body, 


and conſequently. what probability there was of its F TT OY. its 


virtue : along with it. to the bladder. 
| 22; I 
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232. I infuſed a piece of B, three grains, in a mixture of ſaliva 
and oiſter lime-water, in the proportion of one of the former to 
two and a half of the latter: Its ſurface in-a few hours began to 
turn white; and, upon ſhaking the glafs, threw off white ſcales ; 
and, in two days warm digeſtion, it was reduced to a grain and a 
half. 
23. immerſed another fragment of B, dees grains, in an ounce 
of cyſtic bile, and three ounces of oiſter lime- water, which being 
kept in a moderate heat forty-two hours, had near one grain and x 
half of its ſubſtance diſſolved in the form of thin whitiſh ſcales, 
[23.] A piece of B, five grains, being infuſed in one part ſerum | 
of human blood, and three and half a parts oiſter lime-water, was, 
after chirty- eight hours warm, and ſixteen cold digeſtion, reduced 
do three grains. 
24. I put alſo a piece 55 B, five grains, in a mixture of one ounce 
of freſh urine and three ounces of oiſter lime-water : After dipeſt- 
ing three days in the ſame heat with the laſt, its ſurface was become 
all over white, about a grain of 1 It was diſſolved, and the reſt ſome · 
vrhat rotten and friable. ä 
Sick, from theſe experiments, it appears, chat che im ku- | 
mours have nothing in their nature peculiarly deſtructive of the dil- 
ſolving quality of lime- water, we might reaſonably conclude, a 
priori, that it ſhould carry its virtue along with 1 it even to the blad- 
: der, © and ſo in time Giffolvs the ſtone. 1 


n . 


Experiments with lime-water, and fermented liquors and . 


AVING ſhewa the probability chere! is It the animal fluids 

will not deſtroy, the virtue of lime-water, we come next to 
inquire, How far it may be affected by ſuch liquors as are moſt 
commonly uſed in this country. 
25. CLARET wine deſtroys the taſte of 1 near double its 482550 


of lime-water, and the Igor has the colour of the” wine rather 
heightened 2 
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heightened, and the taſte of wine and water; but, upon adding a 


little more lime water, it acquires a blackiſh colour, not unlike gun- 


powder, and begins to diſcover a little of the taſte of the lime. The 
quantity required to 17 5duce this change of colour in the claret 
varies according to the ſtrength of the lime-water. Having once 
ſlaked ſome quick-lime with boiling lime-water, I found that the 
water made in this way turned claret black” when mixed with it 
in the proportion of one and a half to one. 


I took two pieces of A, each weighing twenty-three grains : The 5 
one being put in lime- water, and kept in a moderate heat, in five 
: days had near five grains rotten and diſſolved; the other being put 


in one pint claret and two pints of the ſame lime- water, and kept 


in the ſame heat for fifteen days, loſt nothing of its — nor was 


I its ſurface at all ſoftened. 


25. AN ounce of lime-water mixed with! an Wenn! quantity of 
ſtrong- ale, not in any degree ſtale; having been but fourteen days 


in the bottle, had its taſte quite deſtroyed, at the ſame time that it 


weakened the malty taſte of the ale more than an equal quantity of 
common water. A piece of A, weighing ten grains, after lying 
thirteen days in this mixture in a moderate heat, had loſt nothing 


of 1 its weight, nor were there any ſigns of diſſolution about it. 
SMALL bear has the ſame effect, but in a leſs degree. 


27. UpoN mixing lime-water and vinegar, there does not ariſe 


any efferveſcence or ebullition; one ounce of the latter deſtroys the 


taſte of ten or twelve of the former; and a Fragment of A, that 


weighed four grains, after lying eight days among this ſaturated 


mixture in a moderate heat, had loſt nothing, nor was it any way 
ſoftened; 5) ant; ine on At op ets 3s. 0 


Hence 3 it ſeems proper on lacks as uſe a, to en not | 


only from all acids, but alſo from wine, ale, and, fo far as I have 


been able to obſerve, all fermented liquors. And doubtleſs Mrs 


Stephens, by ordering her powder to be taken in a tea-cupful of 
white wine, cyder, or ſmall punch, muſt have greatly impaired 
the firengrh of it, and rendered it much leſs: effectual (although 
leſs A to the ſtomach) than otherways 1 it would have been. 


N Aa a 28. A 
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28. A ſpoonful of Weſt-India rum, mixed with the fame quantity 
of lime- water, produces a liquor of a fine limon- colour, both taſting 
and ſmelling ſtrong of the lime. A little vinegar added to this im- 
mediately changes its colour, and deſtroys all taſte of the lime. 

Rum, in which ſo much limon-peel had been infuſed as to give it 
A yellow colour, being mixed with an equal quantity of Iime-water, 
acquired a ftronger yellow colour; but immediately became turbid ; 
which was owing, I ſuppoſe, to the change made by the action of | 
the lime-water upon that oil with which the limon-ſkins abound, 

and to which the yellow colour of the rum was owing. 

29. EA parts of French brandy and lime-water produce a 
1:quor higher coloured than the brandy was before, but taſting 
ſtrong of lime. In an hour or two there falls to the bottom a 
brown ſediment, (eſpecially if the brandy was high coloured), and 
the liquor above becomes of a I1mon-colour, not taſting of lime; but 
when the ſediment is ſtirred up, it taſtes as before. 

Much the fame thing happens to malt-ſpirits and rum, when 
mixed with lime- water; and in proportion as theſe ſpirits are more 
or leſs free of colour, ſo is the ſediment that falls to the bottom. 
From this we ſee, that though theſe ſpirits do not deſtroy the taſte 
of lime-water, yet they have a power of making the lime precipitate 
in a ſhort time, which, when it falls to the bottom, carries along 
with it whatever is mixed with theſe ſpirits in order to colour them. 


30. Havins infuſed a piece of B, two grains, in one part malt- 


ſpirits, and two parts oiſter lime-water, in thirty-five hours warm 
digeſtion i its ſurface was become white, and it had about one third 
of a grain of its ſubſtance diſſolved. 

FROM theſe experiments we may conclude, that if ſuch perſons 
as drink lime-water cannot confine themſelves to watery liquors, it 
will be better to allow them a little weak punch made without acids, 
than wine, ale, or any fermented liquors. 505 e 
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$ E C T. VL. 


Experiments with lime-water and animal food, a fo milk, honey, 


and ſugar. 


31. ] PUT apiece of B, fix grains, in a mixture of one part mut- 


ron-broath and two parts oiſter lime-water, which, after 


three days warm digeſtion, had two grains of its ſubſtance diſſolved. 


32, AT the ſame time having added half an ounce of a ſtrong 
decoction of frefh cod-fiſh to an ounce and a half of oiſter lime-wa- 


ter, I immerſed in it a fragment of B, four grains, which, in the 
ſame heat, was in three days and twelve hours reduced to one grain. 
HHNE we may conclude, that animal food may be allowed to 
ſuch as are under a courſe of lime- water for the ſtone. 
33. A fragment of B, near five grains, being put in a mixture of 


one ounce of milk and four ounces of oiſter lime- water, after digeſt- 


ing forty-two hours in a heat rather greater than that of the human 


body, had ſome of its ſubſtance diſſolved under the appearance of 


white ſcales, and the greateſt part of it was become rotten, ſo as to 
crumble drown upon preſſing it with one's nails. 
34. HavixG diſſolved two drams of honey in three ounces of 


oiſter lime water, I put into it a piece of B, five grains, fifty-fix hours 


in a moderate heat, it loſt only one grain of its weight, and what 
remained was as hard as ever. 

35. I immerſed a prece of B, five grains, in three ounces of oiſter 
lime-water, in which was diſſolved two drams of white ſugar; in 


forty-eight hours warm digeſtion, it was reduced to three grains; 


and what remained did not ſeem quite ſo hard. 

Ta vs it appears, that honey deſtroys, in a good meaſure, che diſ- 
 folving virtue of lime-water, while the fame quantity of ſugar 
weakens it but very little. 
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1 Ren. VII, 
Experiments with lime-water and ſeveral fruits, herbs, and robtt. 


HAT ſuch a diet may be ordered for calculous patients a 
will leaſt deſtroy the virtue of lime-water, after the experi- 
ments upon animal food, we ſhall relate the effects of different ve - 
getable ſubſtances upon it. | 
36. I infuſed a ee of B, eight grains, in half an ounce of 
Juice of ſtrawberries, and two ounces and a half of oiſter lime-wa- 
ter; after four days warm digeſtion, and ſeven days cold, it had 
loſt none of its W nor was there any appearance of diſſolution 
about it. 
= I digeſted a piece ot B, fx. grains, in et” an ounce of juice 
of cherries and three ounces of oiſter lime-water, fix days warm 
but its ſurface was neither ſoftened, nor its weight diminiſhed, 

38. A fragment of B, fix grains, being put in a mixture of one 
ounce of a ſtrong decoction of raiſins and three ounces of oiſter 
lime- water, was not any way changed by three days warm digeſtion. 

FROM theſe experiments we may infer, that all fruits which | 
| have any acidity or ſharpneſs, whether freſh, as gooſeberries, ſtraw- 

berries, cherries, apples, pears, plumbs, peaches, &c. or dried, as 
raiſins, prunes, currants, Cc. ought to be abſtained from by ſuch 
as uſe lime-water with a view to the diſſolution of the ſtone. 
39. I infuſed a fragment of B, five grains, in one ounce of a de- 
coction of aſparagus and two ounces of oiſter lime · water; in a few 
hours its ſurface began to turn white, and, in thirty-ſix hours warm 
digeſtion, it had thrown off, in white ſcales, a full grain of its 
weight. As the groſſer parts of the aſparagus fell always to the 
bottom of the glaſs, it was neceſlary to keep the calculus ſuſpended 
in the middle of the mixture, by means of a thread, other ways the 
diſſolution does not ſucceed quite ſo well. 


Arichortt 4 
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ARTICHOKES ſeem to deſtroy the virtue of lime-water a little 
more than aſparagus. 

40. A piece of B, nine grains, by digeſting warm, four days, in 
one ounce of a decoction of turnip, and two ounces of oiſter lime- 
water, loſt more than a grain. 

41. A fragment of B, three grains, being put into a mixture of a 
decoction of parſly and lime- water, in the above proportion, in 
three days warm digeſtion was reduced to one and on fourth grain, 
having thrown off the reſt in whitiſh ſcales. | 

42. IN an ounce of decoction of onions, and two ounces of oiſter 

lime-water, a piece of B, of ſeven grains, loſt, by 21 Sn: hours 
warm digeſtton, one grain. 


43. Juice of lettuce mixed with lime-water acne fe its virtue ra- 
ther more than any of the above. 


44. A fragment of B, nine grains, in one ounce of a ſtrong A 
coction of althea root, and two ounces of oiſter lime-water, had, by 
two days and eighteen hours warm digeſtion, about a grain of its 
ſubſtance diſſolved, and a good part of the reſt rotten and friable. 
45. I put a piece of B, fourteen grains, into oiſter lime-water, in 
which ſome juniper- berries had been infuſed; which, in two days 
and a half, had above two grains diſſolved. © 


GREEN and Bohea tea infuſed in the ſame manner do not conſi- 
derably deſtroy the virtue of lime-water. 
1 might have tried the effect of a great many more diet. ſub- 
ſtances upon lime-water, had I not been afraid of ſwelling this eſſay 
do too great a bulk; but, from theſe few experiments, it is probable 
lat moſt of the following vegetables may be ſafely uſed by ſuch as 
drink lime-water, viz. artichokes, aſparagus, ſpinnach, lettuce, ſuc- 


cory, parſly, purſlane, IO lecks, waer turnip, carrot, potatoes, . = 
radiſhes, grey en 199 - HY 
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» The j juices and JecoRions of onions, ſocks, ms 3 are RE PHT to have a tr 
able power of diſſolving the ſofter kind of gravel-ſtones ; and therefore ought to be prefers 


red to moſt other vegetables for the diet of calculous perſons. Vide Hales's Staticks, vol. 2.; Y 
and Rutty's experiments on. Mrs Sender omeuicià £8, 
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S8 R UM Nn . 
Experiments with lime-water and ſeveral medicines. 


46. TAVING ͤ diſſolved tartar folubilis, drach, i. in lime-water, 

L I unc. i. ſem. 1 put in it a piece of B, four grains, which, 
though kept in warm digeſtion five days and a half, had not loſt 
any thing of its weight, but was become ſomewhat more friable. 

47. IN a ſolution of a drachm of xtre in an ounce and a half of 
oiſter lime-water, I put a piece of the ſame calculus of four grains, 
which, in five days and twelve nente, had n near one grain of j its ſub- 
Nance diſſolved. ; 

48. HAVING immerſed a fragment of B, ſeven grains, in oiſter 
lime-water, unc. iii. /al .cathart. amar. drach. i.; after near four days 
warm digeſtion, the calculus had ſcarcely loſt any of 1 its weight, but 

its external ſurface was ſofter, and ſomewhat rotten. 
49. AT the ſame time I put a piece of B, fix grains, in oiſter-lime, 
unc. ii. in which was diflolved /al Glauber. ſerup. ii.; after being kept 
near four days in a moderate heat, its ſurface was rather more rot- 
ten than the calculus in the laſt rent, but 3 it had oft none of | 
its weight. 

50. A piece of B, ſix grains, by digeſting warm in Gitter Ene 
water, unc. iii. ſea-ſalt, drach. 1. betwixt three and four 8 had a 
grain of its weight diſſolved. | 
LIME-WATER does not Wie t diſſolve moſt of the above 
ſalts, for the greateſt part of them, after ſtanding a little, falls to 
the bottom; upon which account I kept the calculus in theſe expe- 
riments ſuſpended in the middle of the phial by a thread. 

HENCE we ſee, that ſalts, even thoſe of the neutral kind, deſtroy 
conſiderably the virtue of lime-water. 

51. 1 Put a piece of B, four grains, in a ſolution of ſeven grains 
of aloes, in oiſter lime-water, unc. ii.; which, by chirty-{ix Bows 
warm digeſtion, was reduced to about three grains. 


1 


IN THE CURE OF THE STONE. 375 


52. 1 infuſed pulv, rhe: gr. x. in oiſter lime-water, unc. iii. for 
twelve hours; after which I immerſed 1n it a piece of B, fix grains; ; 


in thirty-two hours warm digeſtion, near two grains of it were 


rotten and diſſolved. 

IT is obſervable that lime-water, mixed with powder of obe, 
immediately acquires a deep red colour, as if cochineal had been 
infuſed in it; and the ſame thing happens when an infuſion of 
rhubarb is mixed with ſtale urine or potaſh; whence we may ſee 
why the urine of a perſon who has taken rhubarb acquires a bloody 

colour, if it remains. but ever ſo ſhort a time 1n a. pot, which is 
cruſted with ſediment of ſtale urine. A phenomenon which has at 


firlt given uneaſineſs to not a few who were ignorant of its true 


f cauſe. 


33. r in the 3 manner pulv. jalap. gr. x. in 


oiſter lime-water, unc. ii. I put in a fragment of B, fix grains, which, 
by digeſting warm thirty-two hours, was reduced to five grains. 


84. A piece of B, four grains and a half, being for thirty-four 
buours digeſted warm, in an infuſion of Jenna drach. ſem. in oiſter 


lüme-water, unc. iii. loſt one grain. 
Fp. HavinG:diflolved manna, ſcrup. ii. in oiſter 3 umc. ii. 
I immerſed in it a piece of B, four grains and a half; which, by be- 


ing kept thirty-four hours in a moderate heat, had above a grain 


of its ſubſtance rotten and diſſolved. 

Fon theſe experiments we ſee, that if, by 1 dme 
the body ſhould be rendered coſtive, which (eſpecially if no ſoap is 

taken along with it) may be often the caſe, it will be better to uſe. 
ſome of the laſt mentioned Purgatives, than * of the ſalts in dhe 

Winning of chis lechion, 
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376 TEH VIRTUES OF LIME-WATER 


8 E r "WM; 


Experiments ſhewing the change made on lime water by boil] ng, and 


being expoſed to the open air; with e obſervations on it's nature 
and uſe 1 in ſeveral diſeaſes. 


AVING; in the able ſections made a variety of experiments 
| with lime-water upon different ſubſtances, it ſeemed proper 
next to try what alteration would happen to it from boiling, or ex- 
poſing it to the open air, and to inquire wherein its virtue conſiſts, 
Fb. TWwELvE ounces of lime-water being boiled pretty quickly 
into four, had loſt ſome of its virtue; for whereas, before boiling, 
a blackiſh colour was produced by two parts of it to one of claret, 
no it required near two and a half. Nay, Dr Langriſh tells us, that 
upon diſtilling a pint of lime-water from two quarts, he found 
both the diililled water in the receiver, and what remained in the 
retort, impaired in their virtues . 8 
TE vapour that ariſes from hot water during 1 its ebullition with 
quick-lime, is only an infipid and inodorous water, quite deſtitute 
of the virtues of lime . 
57. Ir a bottle be filled with lime-water, and cloſely ſtopt, it will 
keep for a long time, without ſuffering the leaſt change, or loſing 
any of its virtues: but, having expoſed four ounces of it in an o- 
pen veſſel, it began very ſoon to throw up a ſcum, and let fall 
ſome ſediment of the ſame nature; in three days it had loſt much 
of its taſte, and ceaſed to turn claret blackiſh ; and in five days, 
when the taſte of the lime was almoſt quite gone, it neither chan- 
ged the colour of ſyrup of violets, nor had any effect in diſſolving 
the ſtone. And this happens equally ſoon, when placed i in the cold 
air, as 1n a moderate heat: but depends a great deal upon the narrow- 
neſs or wideneſs of the veſſel: for it will be found, that the time 


in 


* Phyſical Experiments on brutes, p. 13. 1 5. and 16. 
+ Langriſh's Phyſical experiments on brutes, p. 13. and 14. 
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in which lime-water, thus expoſed, loſes its virtue, will be more or 


leſs, according to the proportion which the ſurface bears to the 


quantity of the fluid. 
THE ſcum which lime- water, expoſed to the air, throws up, is at 


girſt an extremely thin pellicle, exhibiting various colours like a 
rainbow, or ſoap- bubble; theſe colours, however, gradually change, 


till, by the conſtant appoſition of new particles, the ſcum becomes 


thick enough to reflect all the rays of light equally, and ſo appears 


white. 


Tas cruſt which Em- water affords, being well beat, and mixed : 
with ſyrup of violets, and then ſome common water added to it, | 
the mixture, after ſtanding a little, acquires a green colour. The 
parts of this ſcum are ſo minutely divided, and intimately mixed 
with the water when it is firſt poured off the lime, as to be abſo- 
lutely inviſible, and to remain infeparable from it, as long as it is 


kept in a cloſe veſſel. Why they ſhould immediately begin to ſepa- 
rate from the water, and unite. together when expoſed to the 


open air, may not be eaſy to account for, But is not lime-water 


rendered weaker by boiling, becauſe its parts are thus more ex- 


| poſed to the air, and not by the heat's expelling any thing "ON 


of it? And does not Jime-water, when diſtilled in cloſe veſſels, 


| loſe ſome of its virtue, becauſe its parts, when elevated in the 
form of a vapour, are more expoſed to the action of the air 
in the retort and receiver? Is not this rendered probable by Dr 


Black's obſervation, viz. That though magneſia alba which a- 


bounds with air, deſtroys the virtues of quick-lime and its water, : 
yet, after it is deprived of It's latent air by calcination, it has no : 


ſuch effect“? 


58. Tax calcarious matter which ſeparates pa Iime-water upon 


its being expoſed to the air, can by no art be again diſſolved in wa- 


ter, or intimately united with its particles, but perpetually falls to 


the bottom, in the form of a white powder, which 1s altogether 


inſipid, and void of taſte. 
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(1.) THis calcarious matter being mixed with vinegar, a ſtrong 
ebullition enſues, which laſts for a conſiderable time. 


(2.) I put a ſmall quantity of this powder of lime-water in 3 


ſilver-ſpoon, and kept it over a pretty briſk fire for fifteen mi- 


nutes ; but after it was taken from the fire, and cooled, it raiſed 
the ſame efferveſcence with vinegar as before. 


(3. I poured boiling water once and again upon ſome of "OY 2 


calcarious matter, to ſee if, by repeated affuſions of the water, it 


would loſe any thing ; but, after the water was drained off, and 
the powder moderately dried, it ellerveſeed with vinegar equally . 


as before. 


HENCE the 00 which the calcarious matter of lime-water 


makes with acids, ſeems neither to be owing to a volatile nor fixed 
alcaline ſalt; for a volatile ſalt would have been expelled by the 


fire, and either a fixed or volatile one diſſolved by repeated affuſions 


of boiling water. 


(4.) PowDERED chalk makes a conſiderable 1 laſting ebulli- 
tion with vinegar, in the ſame manner as the ſcum of lime-water, 


and continues to do ſo after repeated affuſions of boiling water, 


or being expoſed to the heat of a briſk fire. 
HENCE the calcarious matter afforded by lime-water ſeems to be 
a true alcali terreux, like chalk, and i its efferveſcence with acids to 
be owing to this alone. 
WHEN lime-water is mixed with vinegar in the proportion of ten 
to one, it does not throw up any cruſt or ſcum, becauſe the calea- 


rious matter which it contains is diſſolved by the vinegar. 


59. Ir has generally been thought, that no. ſalt could be got from 


lime- water: nor could I by evaporating it ever procure any; the 


ſcum left behind having rather the appearance of a fine lime, or 


abſorbent earth. If it be ſaid, the ſalt in lime-water is of the vo- 


latile kind, and therefore not to be got by evaporation, it may be 
ſufficient to anſwer; that then this volatile ſalt, which ſhould in 
ſome degree affect our ſmell, ought to be procured by diſtilling 

lime-water in cloſe veſſels : But it is ſo far from being true that 


from 
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from water during its ebullition with quick-lime, is intirely devoid 
of the virtues of lime, and ſcarcely differs from common water. 
Yet, upon adding one part white-wine vinegar to ten or twelve J 
parts ſtone lime-water, after ſeveral days, I perceived ſome ſaline 1 
concretions adhering to the ſides of the glaſs: theſe taſted not un- 
like ſea-ſalt, but ſweeter, and, no doubt, proceeded from the acid 
ſalt of the vinegar rendered neutral by the lime-water. Having in- 


| Ii | 

| fuſed a fragment of B in ſome oiſter lime- water, made with ſhells 85 Il 
that had lain fifteen hours after being taken from the fire, I was DD Ul 
farpriſed to obſerve, in three or four days, a prodigious number Ll 


of ſmall pointed chryſtalliſations, like fine needles, about the ſixth ? 
part of an inch long, darting as it were into its ſurface, and giving |; 
it ſomewhat the appearance of a hedgehog. But I am apt to think, 1 5 i 
that theſe did not proceed from the lime-water, but the ſea:ſalt, 
with which the oiſter-ſhells, even after calcination, ſo much a- 
bound ®. And accordingly I have ſince often obſerved the ſame 
ſaline chryſtalliſations, tho' not ſo remarkable, produced by lime- 
vater made with oiſter-ſhells newly got from the ſea ; although, as 
far as I remember, never from ſtone lime-water, nor that made 
with calcined ſhells, which, by being long expoſed to the weather, 
had been intirely deprived of their ſea⸗- ſalt. Me are told indeed, 
that Mr Leeuwenhoek diſcovered, by his microſcopes, in lime- water, 
a great number of ſaline rigid particles T. But whether his ima- 
gination aſſiſted him herein, or whether he did not rather want to 
diſcover a ſimilitude betwixt this water and that got off burnt cal- 
culi, and the tophaceous matter which ſometimes iſſues from the 
joints of gouty perſons; or whether there really are ſueh ſaline par- 
ticles, I will not take upon me to determine: For altho' it has been 
the general opinion of the moſt eminent chymiſts, that no ſalt 
could be procured from quick- lime; yet, of late, Mr Du Fay + 
pretends to have extracted a ſalt from lime-water, and has given an 
account at large of the way in which this may be done. But, ſince 
his falt is of the neutral kind, and does not ſeem to be poſſeſſed of 
Bbb2 3 any 


* See No 67. below. ED. Muſgrave de arthritide, cap. 9. $4. 
t Memeires de PAcad. des ſciences 1724, 
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389 THE VIRTUES OF LIME-WATER 
any remarkable virtues; and ſince he obſerves, that, unleſs the . 
ſtone is put red hot into the water, and boiled with it, and its wa- 
ter poured out while it is yet boiling in order for evaporation, it 
either affords no ſalt at all, or very little; we may ſafely conclude, 
that the virtue of lime-water does not lie in this ſalt. 
60. ALTHO' lime- water changes the blue colour of ſyrup of vio- 

lets into green, and affords an alcaline abſorbent earth, which ef. 
ferveſces with, and deſtroys acids; yet as the water itſelf does not 
efferveſce with vinegar or ſpirit of vitriol, it ſeems to partake but 
little of an alcaline nature. Nor do the virtues of quick lime con- 
fiſt in an alcali: for quick lime efferveſces much leſs with vinegar 
than with ſmall-beer, and is very difficultly ſlaked by either; while 
water, which is neither acid nor alcali, being poured upon it, pro- 
duces great ebullition and heat, and quickly diſſolves it. And al- 

though quick-lime makes a great ebullition with the ſtronger acids, 

as ſpirit of vitriol, nitre, and ſea-falt; yet this ariſes from the ter- 
reſtrious alcali which it contains in common with ſlaked lime, the 
{cum of lime-water, and the other abſorbents, and not from any 
particular falt of that nature. Nor is the activity and corroſive 
power of quick-lime owing to its alcaline nature; ſince the calca- 
rious matter of lime-water, which is inſipid, and altogether void 
of the peculiar taſte of the lime, makes a greater efferveſcence with 
vinegar than it, and ſince Mr Homberg has obſerved that flaked 
lime requires as much ſpirit of nitre, or ſea-ſalt, to aurate it as, 
quick-lime “. | 
THE drinking of lime-water does not Hd the urine alcaline: 
for Mr Millar's urine neither efferveſced with vinegar, nor turned 
fyrup of violets green; altho he * he eeuld perceive oe taſte 

of the lime-water in it. 

HENCE we may conclude, that os n alcaline urine 

voided by ſuch perſons as have taken Mrs Stephens's medicines, Was 
not ſo much owing to the lime in them, as to the alcaline ſalt or 
potaſh, which makes up fo conſiderable a part of the ef * 


Memoires de l' Acad. des ſciences an. 1700. 
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the diſſolving virtue of ſach urine does not ſeem to conſiſt (as Dr 
Kirkpatrick and the French academiſts think ©) in its alcaline na- 


ture ; ſince we find in Mr Millar's urine this power without that 
quality 3 and ſince Dr Hales has ſhown, that the potaſh, which is 


f almoſt the only alcaline ingredient in theſe medicines, has little ef- 


fe in diſſolving the ſtone f. 
ALrHo' quick-lime appears, by its effects, to bart a very con- 


| ſiderable affinity with fixed alcaline ſalts, yet in many reſpects it 
differs from them; and there are not wanting experiments which 


| ſeem to indicate an acid quality in it. Hence ſeveral chymical 
writers have been of opinion, that quick-lime contained both an 
acid and a fixed alcaline falt, and to the conflict between theſe op- 
poſite ſalts they have aſcribed the ebullition and heat which is pro- 


duced when quick-lime is diſſolved by pouring water upon it . 
Nor is it any wonder, ſay they, that, by the affuſion of water, no 


alt is got from quick-lime, becauſe its two oppoſite ſalts are, by 


acting on each other, deſtroyed, and turned into a third ſubſtance, 


which, like all magiſteries, is inſipid, and not diſſolvable in water. 

LiME-wATER being mixed with ſalt of tartar, immediately ber 
comes turbid and whittſh, and after ſome time lets fall a white in- 
fipid powder, which greatly reſembles prepared oiſter or egg ſhells, 
and the cruſts. of lime- water; for it is an abſorbent alcaline earth 
which efferveſces ſtrongly wich vinegar and ſpirit of vitriol, but is 
not diſſolved by the latter. It has been ſaid that this earthy powder 
u hich is precipitated by mixing ſalt of tartar with lime- water, pro- 


ceeds chiefly from the ſalt F. But the following obſervations will 


| thew that it comes chiefly, if not wholely, from the lime-water. 


1. THE calcarious matter precipitated by mixing ſalt of tartar and 
me- water, is in proportion to the CPU: and ſirength: of the 


lime- water, but not of the ſalt; 


2. SOAP-EEYS mixed with lime-water, edi the ſame precipi- 
tation as ſalt of tartar; or a ſolution of it in common water: but it 


18 
® Kirkpatrick's caſe ; and Memoires de I Acad. des ſciences an, 1739 et 1740 


See below, No 62. f Mayow oper. cap. 14. de æſtu calcis v. v. 
I dem ibid. 9 Alſton's firſt Diſſertation on * lime, edit, 2. p. Chi 
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382 THE VIRTUES OF LIME-WATER 
is by no means probable, that the ſalt in the ſoap-leys, which haz 
before ſuſtained the action of quick-lime without being converted 
into an earthy powder, will ſuffer this change by the much weaker 
action of lime-water. 905 
3. Ir the white powder precipitated upon mixing ſalt of tartar 
with lime- water, proceeded from the ſalt, a ſolution of this ſalt in 
water ſhould be rendered turbid and milky, and produce a greater 
precipitation, by having a piece of calcined oiſter-ſhell immerſed 


in it, than by being mixed with lime- water; which however is not 
the caſe. For, having diſſolved a dram and a half of ſalt of tartar 


in ſomething more than two ounces of water, and filtered the ſo- 
lution through grey paper, I immerſed in it three or four pieces 


of calcined oiſter-ſhells, weighing about two drams ; a hiſſing noiſe 
immediately enſued, and a good many air-bubbles aroſe, but the 
liquor remained equally pellucid as before; nor was there any tur= 
bid milky appearance in this ley, during four days that it ſtood 1 


on the lime, and ſcarce any obſervable precipitation of the ſalt; I 


ſay obſervable, becauſe it was not eaſy to diſtinguiſh a ſmall preci- 
pitation from the lime- powder, a little of which fell from the ſhells 


to the bottom of the glaſs. 


4. WHEN two or three drops of lime-water fall into a ee 


of potaſh or ſalt of tartar, they become immediately white ; but this 
appearance ſoon after vaniſhes, becauſe ſo ſmall a quantity of 
lime-water affords too little earthy matter to be viſible when diſ- 


perſed through the whole ſolution of the ſalt. If an ounce of lime- 


water mixed with ſalt of tartar has only a grain of calcarious 


matter, one drop will not give 3; part of a grain, which 1s too 


ſmall to be viſible, when it falls to the bottom of the glaſs in the 
form of a powder. But on the other hand, a few drops of a ſo- 
lution of falt of tartar or potaſh, let fall into a glaſs full of lime- 
water, render the whole turbid and milky, and precipitate a white 


powder ; becauſe a very little of the ſolution is ſufficient to ſepa- | 
rate a conſiderable quantity of calcarious matter from the Wa- 


ter, 


Warn 
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Wren lime-water deſtroys acids, we readily aſcribe this effect 
to the alcaline earth which it contains: But to what principle in 
lime or lime-water are we to refer- the precipitation which happens 
upon the mixture of lime-water with a fixed alcaline ſalt? Does it 
ſuew that there is an acid in lime-water ? that this acid is united 
cloſely with an alcaline earth, which it keeps inviſibly ſuſpended 
in the water, but that being ſtrongly attracted by the fixed alca- 
line ſalt, it leaves this earth, which then precipitates in the form 
of a white powder? Are we to aſcribe it to this acid, that ſpirit 
of /al ammon. diſtilled with. quick-lime, has its nature ſo changed 
as not to efferveſce with acids: Does it ſeem probable, that certain 
ſtones and animal-ſhells. are, by calcination, changed in quick- 
lime, becauſe, as. alcaline earths, they are peculiarly qualified to 
receive and unite with this acid? And may we conclude from the 
above experiment, that the active properties of quick-lime are ow- 
ing to an alcaline earth heightened, perhaps, by the fire, and 
united with a ſubtile acid ſpirit? Whoever ſhould anſwer theſe 
queries in the affirmative, would be greatly too haſty ; in his con- 
cluſions; for the following experiment will ſhew, that though fix- 
ed alcaline ſalts render lime- water turbid, and cauſe a Precipitation, 
yet their alcaline quality is not deſtroyed by it. 8 
HavinG added forty grains of ſalt of tartar to twenty ounces. 

of ſtrong ſtone lime-water, after ſome. hours, I poured off the clear 
water; and boiled it into three ounces and a half; when it effer- 
veſced ſtrongly. both with vinegar and ſpirit of vitriol. Further, 
if there was any acid in quick-lime, would a ſolution of potaſh. 
have its pungent corroſive qualities greatly heightened by being 
; poured upon it? Ought not rather its alcaline nature to be thence 
greatly impaired or deſtroyed? 

Mx GRO Fr RET thinks, that there i is in u quick-lime a fixed he 
line ſalt, formed. of the aluminous, vitriolic, or nitrous acid of the: 
ſtone, and of the acid in the wood or coals *. This ſalt he i ima 
Zines. to be, like the fixed alcali, united with flint and ſand in ma- 
king glaſs, ſo intimately conjoined with the earthy parts of the 
lime 


7M VESCG de Pacad, des ſciences 1720. edit. 8yo. p. 23, 
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lime as not to be ſeparable from them by any affuſion of water, 
But if this be ſo, it muſt be allowed that lime-water cannot Owe 
its virtues to this falt; nor by conſequence lime itſelf, whoſe vir. 
tues are of the ſame kind, though vaſtly ſtronger. If it be ſaid, that 
lime- water contains ſome of the finer parts of the lime, to which 
its virtues are owing ; we anſwer, that as the calcarious matter 
which lime-water affords, is a mere alcaline earth, the ſuppoſed ſalt 


muſt have left it, and conſequently cannot be ſo inſeparably united 
with the earthy parts of the lime as is ſuppoſed. Further, ag 


quick-lime, after being rendered inſipid by frequent dem of 


water, acquires its former properties by a new calcination ®, it 


evidently follows, that no peculiar ſalts are required in b 


ſhells, ſtones, or chalk, in order to their being nee into quick- | 


lime by calcination. 


Nay, if lime-ſtone be, before calcination, impregnated with al 
caline, acid, or neutral falts, it will not, by being burnt in the 


moſt intenſe fire, acquire the properties of quick lime T. And 
hence we may ſee, why quick-lime, whoſe virtues have been ex- 


tracted by a ley of an alcaline ſalt, does not become 8 a 


gain by a new calcination. 


SINCE then there does not appear any _ ſi to aſcribe | 
the virtues of quick-lime or lime- water to any acid or alcaline ſalts; 
it may be aſked, what is the nature of quick-lime, and whence 


do its active qualities proceed? To which I anſwer, that it is an 


alcaline earth, which acquires, by calcination, highly acrid, pene- 
trating and igneous properties; and that, as the native ſalts " 


vegetables are, by the action of the fire, converted into a fixed 
alcaline nature, fo the earthy matter of animal ſhells, and certain 
ſtones, is, by burning, changed into an acrid cauſtic ſubſtance, 
which, however it may agree in ſome things with theſe ſalts, dif · 
fers from them in many b ach and 1s or a nature 1 rome to 


itſelf, * 
* Memoires de Tuend des ſCences 1700, edit, 8vo. p. 160, ; et Macquer Elemens de chemie 
cheorique, p 66. 5 8 
+ Macquer Elemens de chemie theorique, p. 68. 1 
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Tux learned Dr Joſeph Black profeſſor of medicine and chymiſtry 
in the univerſity of Glaſgow, has, {ſince the ſecond edition of this Eſ- 


ſay was publiſhed, given an account of the nature of your lime, 
which is equally new and ſatisfactory “. 


From his curious experiments and obſirvations; it appears, that 
lime-ſtone or ſhells, when they are converted by the fire into quick- 
lime, ſuffer no other change than the loſs of their fixed air, and a 


ſmall quantity of water. That the acrimony and corroſive quality 


of quick-lime are owing ſolely to its being deprived of its air. That 
as ſoon as it regains its air, it is reduced to a calcarious earth, and 
is indiſſolvable in water. That ſoap-leys are much more acrid and 


cauſtic than a lixivium of potaſh, becauſe this ſalt in the ſoap- leys 
is deprived of its air, which is more ſtrongly attracted by the quick-_ 


lime, 


FROM this account of che nature of quick lime we may ſee why ; 
lime-water ſoon throws up an earthy cruſt, and loſes its virtues by 
being expoſed to the air: Why that portion of quick-lime which is 


_ diſſolved in lime-water, and therefore inviſible, is immediately con- 
verted into a calcarious earth, by mixing ſalt of tartar or potaſſi with 


lime-water : Why quick lime is much more weakened by being long 
_ expoſed to the open air, than by being kept under water: Why the 


laps infernalis or dry ſalt of ſoap-leys is rendered much leſs acrid, 


and loſes it power of diſſolving the ſtone by repeated ſolutions and 
evaporations T. Why the lapis infernalis, which is a fixed alca- 


Ine ſalt deprived of its air, is much more cauftic than quick-lime, 
which is only a calcarious earth void of air: Why the ſpirit of 
ſal ammoniac prepared with quick-lime, does not efferveſce or emit 


air, when mixed with acids; and why the cruſts of lime-water or 

quick-lime, after being fully ſaturated with air, and deprived of its 
virtues, may, by a new calcination, be again converted into quick lime. 
Ir the cauſtic ſalt in ſoap-leys differs only from potaſh in being 


deprived of its air, which is attracted by the quick-lime, it muſt 


9 Edinburgh Phyſical Eſſays, vol. 2. art. 8. 
i Vid, Hales's Exp. on Mrs Serben s med, No. 20. &: 21. 


Oece | | follow, 
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follow, that there 1s no lime or calcarious matter either in loap-leys 
or that ſalt. Dr Hales, however, having diſſolved 320 grains of 
the lapis infernalis or dry ſalt of ſoap leys, in hot water, and filter. 
ed the lixivium through paper, found 11 grains of earthy matter, 


* part of the whole “; which is about four times as much ag 


320 grains of pure potaſh would have afforded, if it had been treat. 
ed in the ſame manner. But it is not improbable, that even this 
ſmall quantity of earth proceeded, either from the impurity of the 
ley uſed by Dr Hales, from the veſſel in which it was evaporated, 
or from the alcaline ſalt , which, by the action of the quick-lime 


upon it, may perhaps be rendered more eaſily convertible into earth 
than it was in its natural ſtate. And is not this laſt ſuppoſition | 
confirmed by thoſe experiments which ſhew, n when equal parts 


of quick-lime and potaſh are infuſed in water, A part more of the 
latter is converted into earth, than would have been by difflving i it 


in water alone > 


Gi. From 

* Experiments on Mrs Stephens's medicines, p. 8. 1 
5 I evaporated away in a white ſtone-baſon, over a very flow fire, about four ounces of a 
ley of purified potaſh and quick-lime, which 1 had kept in a corked bottle two years and a 


half; and obtained from it 234 grains of a dry white ſalt, which being carefully diſſolved in 


ſix ounces of cold water, and filtered through grey paper, yielded no more earthy matter, 
than the ſame quantity of a pure alcaline falt would have done, if treated in the ſame man- 
ner. Not ſatisfied with this, I poured 14 ounces of water upon three ounces of common pot. 


| aſh, and five ounces of oiſter ſhell-lime that had been infuſed in water for 14 days. Having 
frequently ſtirred this mixture, I decanted off ſome of the clear ley after it had ſtood ten hours 
on the lime, and having evaporated it as above, I diſſolved 124 grains of the dry ſalt in boiling. 


water, and filtered it; the matter which remained in the filtering paper feeling very ſmooth and 


dily, I mixed it well with ſome cold water, and filtered it again, when there carce remained 14 | 
grain of earthy matter, i. e. very little more than a pure alcaline ſalt would have afforded, 


At another time I evaporated away, in a brown glazed earthen veſſel, ſome of the firſt men- 


_ tioned ley of potath and oiſter- ſnell lime, and obtained 174 grains of a dark brown coloured 


ſalt, which being diſſolved in cold water and hiltered, left in the e paper ſix grains of 
a brown earthy ſediment, | 
Theſe experiments ſeem to ſhew (contrary to what ſome ha thought (a) that pure ſoap- 
leys contain very little, or rather none of the earthy part of the lime; and, that when they 
have afforded a greater quantity of calcarious matter, it WO perhaps * been owing to the 
veſſel in which t, ey were evaporated. 
+ Alſton's 1ſt diſſertation on quick-lime, p. 17. 


(34) Dr Alſton's Diſſertation, edit, 2d. p. 19. 72. 
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61. FROM the great affinity which has been generally ſuppoſed by 
medical writers betwixt the gout and gravel, it might perhaps be 
worth while to try the effects of lime-water in this diſeaſe alſo. And 
| the learned Dr Cheyne having aſſerted, that the gouty chalk-ſtones 


were, as to their eſſential qualities, the ſame with gravel ſtones, and 
that they yielded both the ſame principles, when chymically treat- 


ed *, I procured fome of the former, and infuſed them in lime-wa- 


ter. At firſt, being ſpecifically lighter than the water, they ſwim- 


med. But, after emitting a great number of air-bubbles, they ſoon 


fell to the bottom, and, in a day or two, were become as ſoft as but- 


ter. But, having afterwards infuſed a piece of this gouty matter 
in common water, I found preciſely the ſame effects from it as from 


the lime- water: ſo that whatever probability,there may be of lime- 


water doing ſervice to gouty people, from the ſuppoſed affinity be- 
twixt it and the gravel, yet nothing can be drawn from this expe- 


riment. However, lime- water promiſes to do as much, as an alte- 


rative, in ſeveral chronical diſeaſes as many other medicines. It 


may be taken in large quantities, and be long perſiſted in. Its parts 
are ſo ſubtile, that they can penetrate, at leaſt, where- ever water 


can goÞ ; and conſequently muſt paſs thro' the ſmalleſt veſſels in the 


human body. When mixed with the blood or urine, it ſeems to exalt 


their ſalts and oils, and upon the ſolids it acts partly as an aſtringent. 
Hence it ought to be of uſe where the blood is watry, ſluggiſh, 
viſcid, and unactive, and the ſolids weak or relaxed. In the fluor 
albus and diabetes its virtues are conſpicuous ; and it has been of 


good uſe 1 in the ſcrophula. In diarrhæas and dyſenteries, acidities in 
the primæ viæ, and in excoriations or ulcerations of the guts, it 
is an excellent remedy. From its penetrating, diſſolving , and de- 
tergent qualities, there is reaſon to expect benefit from its uſe in 


Cc 0 2 chronic 


® Cheyne on the gout, p. 72. edit. 4. 
F See No. 57, above. 


lt has been obſerved, that when ichthyocla is diſſolved by boiling it in lime-water, it loſes 


its glutinous quality; and fizy blood let from a vein into a cup half full of tepid lime-water, 


has its cruſt ſomewhat thinner and leſs tough, than when it is mixed in the ſame manner with 
common water, 


moſt always loaded in ſome patients, is diſſolved by lime- water, 


I have alſo obſerved, that the tough phlegm with phich the Romach 1 is al- 
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1 chronic rheumatiſms, and ſciatica, and other obſtructions in the 
|  ſinaller veſſels, I have been told of its having had good effeq+ in 
low nervous fevers : But in ardent and putrid fevers it ought to he 
hurtful, on account of its power of volatiliſing the ſalts, and cor. 
rupting the oils of the animal humours *. In thoſe cutaneous e 


'p 5 ruptions, which are commonly but improperly termed ſcorbutie It 
Kt . | 1 2 e a7 _ 9 82 ; 
l ſometimes proves a ſovereign remedy, at other times fails. I once 
* cured a wet ſcorbutic eruption in the hands, after a mercurial fal. 


vation had been found ineffectual, by cauſing the patient drink 2. 
bove an Engliſh pint of oiſter-ſhell lime-water every day for to 
months, and now and then waſh her hands with it. . 


3 CCTV 


| Experiments with lime-water, foap-leys, ſoap, Oc. 
A it appears vines The Hales's experiments, that ſoap is poſſeſſed 
of a conſiderable power of diſſolving the ſtone, and that this 


i 5 is chiefly owing to the lime that enters into its compoſition, I was 
ll excited to make ſome experiments upon it, with a view ſtill further 

f to diſcover wherein its virtue lay, and what proportion it bears to 

li that of lime-water ; whether lime-water might not be improved by 
— it; and how far their lithontriptic quality is deſtroyed by the ſame 


62. Havinc diſſolved potaſh, drach. ii. ſem. in boiling water, 
unc. iv, I put in it a piece of A, weighing nine grains, which, in 
fifteen days warm digeſtion, loſt very little of its weight, nor was 
its ſurface ſoftened to any depth. However, its ſubſtance ſeemed 
to have been rendered more friable ; for, upon pouring boiling wa- 
ter on it, it rent in ſeveral places. „„ | 

63. I boiled ſtone lime-water, unc. xiv. with potaſh, drach. v. into 


unc. vi. and having laid a piece of A, of eleven grains and a halt, 
Einar PARIE . 


* Sce above, No. 10. 
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in it, found chat, after ſtanding twelve days in a . heat, it 
had loſt ſeven grains and a half of its weight. 

64. A pound and a half of boiling water, in which an ounce of 
potaſh was dillolved, being poured on two ounces and a half of 
quick-lime, afforded, after the ebullition was over, and the lime had 
fallen to the bottom, a very fiery corroſive liquor; which, if ap- 
plied to the ae in the ſmalleſt quantity, was in hazard of bring- 


ing off the ſkin. A piece of A, ten grains and a half, was diſſolved 


in fifteen or ſixteen hours, in a moderate heat. A Iixivium of the 
ſame kind, which I made afterwards, but which did not ſeem ſo 
ſtrong, diſſolved a piece of B, three grains, in twelve hours; while 


a fragment of the ſame calculus, of fourteen grains, required three 


days and fix hours. of : a. cold maceration in K Nr ft mplex * to. 


diſſolve it. 
Tu great k power of chis lixivium muſt be aſeribed 


to the change made on the alcaline ſalt by the quick-lime, (See a- 
bove, p. 8 5. and 86.), for a 12850 of potaſh has little or no effect on 
the ſtone. 


INSTEAD of an ounce, I diſſolved drach. 2. of potaſh in lib. 1. 


ſem. of water, and poured it on quick lime as above, thinking that 
the lixivium thus procured would be poſſeſſed of a greater power 


of diſſolving the ſtone than ſimple lime- water, and at the ſame time 


not ſo acrid as to be in danger of deſtroying any parts of the hu- 


man body ; bur I ſoon found that any advantage [ expected from 


the greater lichoneriptic virtue of this /ixivium, was more than ba- 


lanced by the acrumony and nauſeouſneſs communicated to it by 


the alcaline ſalt. 
64. Havinc found a much greater power of diflolving tie cal- 


calus in ſhell than in ſtone lime-water f, I thought it worth while 


to try whether a ley made with ſhell-lime and potath would prove 
a ſtronger lithontriptic than common ſoap-leys. For this purpoſe I 


poured two pounds of boiling water upon four ounces of purified 
Potaſh, and five ounces of calcined oiſter-ſhells. freth from the fire, 


® Pharmacop, Edinburgent; | II gee above, No. 14. 18. 9 
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and let them ſtand twenty-four hours. Then into a phial-glaſs fl. 
led with this ley, I put a piece of B, thirteen grains, which, after 
ten hours warm infuſion, was intirely diſſolved. At the ſame time 
I put another piece of B, of the ſame weight, into the common ley 
with which they make ſoap at Glaſgow. After fixteen hours warm 
infuſion, it was moſtly all diflolved into a white powder ; and the 
very ſmall nucleus that remained was quite rotten, and when preſſed 
between one's fingers, fell down into a white mucilage, 
Tris ley, made with oiſter-ſhell lime, was as pellucid as water, 
and not ſo diſagreeable to the taſte as the Glaſgow ſoap-leys; for, 
when mixed with twelve times its quantity of water, it was leſs 
nauſeous, and ſeemed not much more acrid than the other diluted 
with ſixteen waters. Its ſpecific gravity was about one twenty-fourth 
part leſs than that of the common ley. Notwithſtanding all which, 
we ſee its diſſolving power was above one third ſtronger. 
HENCE, in caſes where it is thought proper to order ſoap-leys for 
the cure of the ſtone, it plainly appears, that a ley of potaſh and 
ſhell-lime 1s preferable to common ſoap-leys ; ; ſince 1 it is leſs diſagree- 
able to the taſte, and poſſeſſes a much greater diſſolving power. 
WHiLE the Glaſgow ſoap-leys, lime- water, and a ſolution of ſoap, 
corrode and break down the calculus into a white powder, or rotten 
ſcales, and ſo are, properly ſpeaking, only lithontriptics, the ley of 
potaſh and oiſter ſhell-lime melts down the ſtone into an unctuous 
ſubſtance, which is moſtly all ſuſpended i in the pores of the men- 
ſtruum; and therefore, like aqua fortis, or ſpirit of nitre, wag be pro- 
_ perly called a ſolvent of the ſtone. 
WHEN a fragment of B was immerſed i in ; this ley it immediate- 
ly ſent forth from every part of its ſurface ſmall ſtreams, as it were 
of an oily fluid, exhibiting the ſame appearance in the ley as rum 
does when mixed with water. This may be obſerved by holding 
the phial in which the calculus and ley are contained between one 
and the hight. And though 1 it is moſt remarkable after the firſt im- 
merſion, yet it continues, in ſome degree, for a conſiderable time. 
THE calculus immerſed in the Glaſgow ley, did not exhibit any 
ſuch appearance; bur its ſurface quickly became all over white. L 
e a 


4 
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To two ounces of purified potaſh, and three and a half ounces 
of oiſter-ſhell lime; I added twelve ounces of boiling water. After 


twenty-four hours, I decanted off the ley, and poured it upon freſh 
_ calcined ſhells; by which means it acquired a yet ſtronger virtue of 
difolving the calculus: for a piece of B, thirteen grains, was, after 


eight hours warm infuſion in it, totally diſſolved. Although this 
ley diſſolved the ſtone twice as faſt as the Glaſgow ſoap-leys ; yet, 


mixed with equal quantities of water, it was leſs nauſeous to the 
taſte, tho ſomewhat more pungent. 


Fro theſe experiments, it is reaſonable to think, that if the fapo 


amygdalinus of the London Diſpenſatory were made with a ley of 
purified potaſh and oiſter-ſhell lime, inſtead of common ſoap- leys, 


it would be full as agreeable to the taſte, and pollctied of a greater 8 
power of diſſolving the ſtone; 


65. A piece of A, of ſeventeen grains and a half, being put in a 


ſolution of Alicant ſoap in warm water, had, after fix days warm 
digeſtion, a pretty thick white cruſt all round it ready to fall off; 
which being removed, the undiſſolved part weighed fourteen Ds. 
In nineteen days it was reduced to fix grains. 


IN order to know whether the virtue of lime-water might not be 


increaſed by its mixture with the ſoap, I put a piece of A, eighteen 


grains, in a ſolution of ſoap in ſtone lime-water, which, after lying 


five days in it, in a moderate heat, was reduced to fix grains, ſeveral | 
white cruſts having fallen off in this time. But finding it had loſt. 
none of its weight, and that no farther ſenſible impreſſion was made 
on its ſurface, after ſtanding twenty-four hours longer, and obſer- 


ving that the bottle was not very cloſely corked, I ſuſpected that 


the ſolution had loſt its virtues, which evidently appeared by its ha- 


ving loſt all taſte of the lime- water; I therefore put the calculus in 


na a new ſolution, where in three days it was all diſſolved, except a. 


ſmall nucleus weighing a grain.. | 

HENCE it appears, that a ſolution of ſoap. in ſtone lime-water, : 
has a conſiderably greater diflolving power than either a ſolution. of. 
ſoap in common water, or than ſtone. lime · water itſelf. 


[66] 
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[66.] ANOTHER time, when I made the ſame experiment, I did 
not find the virtue of the lime-water ſo much increaſeq by the 
ſoap: For a piece of B, ten grains, put into the like ſolution, 
in two days and nine hours, only loſt a little more than three 
grains; while a piece of the ſame weight, in ſtone lime-water alone, 


| Joſt in that time two grains, Whether the ſoap in the one caſe was 


better than in the other, or whether the due proportion in mixing 
them was not hit in this laſt experiment, I cannot Ry 


affirm. 


Ir may be proper to obſerve, chat che lime- water muſt bs pretty 


hot ; and the ſoap and it muſt be und ogra for a Leander. 
able time, otherwiſe they will not unite. 


THE quick diſſolution of the ſtone in the two laſt experiments, 
affords a clear reaſon for the ſucceſs which attended the ſtone lime- 


water in Mr Millar's caſe ; ; which we ought to conſider as having 


had its efficacy in a good meaſure heightened by its being taken 


along with a conſiderable quantity of ſoap. 


67. HAviNG found the diſſolving virtue of oiſter-ſhell lime-wa- 
ter much greater than that of ſtcne-lime, I thought a ſolution of 


| ſoap in it would have proportionably greater effect. But here ! 
was diſappointed : For I found it impoſſible by any art to make 
them unite; which ſeems to be owing to the ſea-ſalt that abounds 
in the oiſter-ſhells, and which the calcination does not entirely de- 


ſtroy. However, as the cockle-ſhell lime-water (Ne 17.) diſſolved 
ſoap, I ſuſpected, that, if oiſter-ſhells were long expoſed to the wea- 


ther before calcining, the water procured from them might pro- 


bably do ſo likewiſe. . Accordingly, having got ſome that had 


lain long upon the ſea-ſhore, and burnt them, I found the lime- 


water they afforded mix with ſoap as well as any other“: But nei- 
ther it, nor the cockle-ſhell lime-water, ſeem to have their virtue 


ſenſibly increaſed by the ſoap. 


167. HavixG 


9 1 boiled ſome otter: ſhells four or five hours, changing the water .” thirice in that time, 
thinking that this might free them of their ſalt, and render their lime - water miſcible with 


ſoap; but without any effect. However, I would adviſe the boiling and waſhing of theſe 


ſhells before they are caleined; as it ſeems to free the lime · water of ſome what of a fiſhy take 
it otherwiſe has. | 


IN THE CURE OF THE STONE 393 


[67.1 HavinG poured a very weak ſolution of ſoap upon ſome 
calcined oiſter-ſhells; I procured a liquor taſting ſomewhat of ſoap, 
and ſtrongly of lime; which, in thirty-eight hours warm digeſtion, 


reduced a piece of B, four grains, to one grain and one third of a 


rain. 
. Ar T FR this I diſſolved three drams of ſoap in thirty- five ounces 


of boiling water, and poured it on five ounces of calcined oiſter- 


| ſhells, The lixivium which they afforded, taſted ſtrong of the ſoap 


as well as lime, and was pretty pungent and diſagreeable, Being 
mixed with urine, it produced the ſame appearance as ſimple lime- 


water *; but raiſed a ſmell ſomething like that of burnt horn. A 
piece of B, three grains and a half, being immerſed i in it, was, in 


twenty-four hours warm digeſtion, reduced to one grain. 


68. A ſolution of ſoap in freſh ſmall-beer, had no effect in diſſol- 
ving ſome pieces of A, although allowed to lie eight days in it, in 


a moderate heat. 


69. A ſolution of ſoap made in one part of malt ſpirits; and two 


- parts of water, has very little virtue, though more than the preceed- 


ing. 


Tuus we ſee, that the diſſolving power of ſoap, as well as lime- 
water + is deſtroyed by fermented liquors, and greatly weakened 


by ſpirits; and conſequently, that it is proper for ſuch as uſe ſoap 
and lime- water to abſtain from thoſe liquors. 


70. I put a piece of B, ſeven grains, in a ſolution of Alicant ſoap; 


which, by being kept 1 in a ne heat for four oat ls loſt two grains 
of its weight. 164 


71. AT the ſame time, I infuſed two pieces of B, each weighing 


eight grains ; the one in two ounces of the above ſolution, with 
a a dram of white ſugar; and the other in two ounees of the ſame, 
with a dram of honey : The calculus in the ſolution with ſugar loſt 
about two grains in four days warm digeſtion, while the other was 

ſcarcely diminiſhed in weight above grain. 
As in refining ſugar a good deal of lime-water 1 is employed, this 
may probably be the reaſon why it deſtroys the virtue of line . 
Dad. ter 
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ter leſs than almoſt any other ſubſtance, and ſeems ſcarce to weaken 
the diſſolving power of ſoap at all, 

| FRoM this experiment it appears, how much the lithontriptic 
virtue of Mrs Stephens's medicines muſt be weakened, by her order. 
ing the decoction to be {weetened, and the pills to be made up with 


honey ; and that in place of it the /yrupus de Jaccharo and ſugar may 
be ſubſtituted with conſiderable advantage, 


72. I infuſed a fragment of B, five grains and a half, in a ſolu- 


tion of Alicant ſoap, made in a ſtrong decoction of aſparagus; 
which, after digeſting warm for five days, had loſt near two grains. 


73. MosT people have, doubtleſs, had occaſion to obſerve, that 


while the internal part of Alicant ſoap is of a blue colour marbled 
with white, its ſurface, which is expoſed to the air, is reddiſh, and 
ſometimes yellow or white. Now, as by the above experiments we 


have found, that the lithontriptic virtues of ſoap and lime- water are 


in many inſtances deſtroyed by the very ſame things; and as lime- 


water, by being expoſed to the air, is ſoon rendered effete, I made 


the following experiment, to ſee, if that part of the ſoap, which has 
its colour changed by the air, poſſeſſes leſs virtues. than the reſt, _ 


HavixG diſſolved ſome of the internal blueiſh part of n 


ſoap in warm water, I infuſed in it a piece of B, tix grains; which, 
in three days warm digeſtion, loſt near two grains. 


Ar the ſame time, I made a ſolution of equal ſtrength, of the ex- 
ternal part of the ſame ſoap, in warm water, and immerſed in it 


a fragment of B, ſix grains: after digeſting fifty-eight hours warm, 


and fifteen cold, it had only loſt about three-fourths of a grain. 
* FROM this experiment it is plain, that ſuch as ſwallow ſoap for 


the ſtone or gravel, ſhould carefully throw aſide that part of it 


which has had its colour changed by the air; and as in very old 


| ſoap I have ſeen this about one third of an inch thick, it is very pro- 
bable, that two ounces taken with this Caution will have as much 


effe ct as two and a half, when good and bad are ſwallowed both 
together. — 


* HENCE it alſo appears, how i improper it is to nike ſoap into 


Pulls, unleſs they are preſently to be uſed; and conſequently how 


much 
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much Mrs Stephens's medicines muſt have ſuffered in this way. 


For, as the air, in rendering the ſoap effete, acts only upon its ex- 
ternal ſurface, the more the ſurface is increaſed, the greater will the 
quantity be that is deprived of its virtue. Thus, ſuppoſe a cubical 


piece of ſoap of four inches, made into twelve or fifteen hundred 
pills, 1ts ſurface, which was before only ninety-ſix, will now, per- 


haps, be near a thouſand ſquare inches; and conſequently, in a 


given time, the pills mult loſe ten times more of their virtue, than 
ſuch a piece of ſoap, if allowed to remain whole. Soap ſeems alſo 


to be rendered a good deal the worſe when reduced to a powder ; 
whereby, not only its lithontriptic power is weakened, by its ſur- 
face being thus increaſed, and expoſed to the air, but the watery 
and oily parts of the ſoap being moſtly evaporated, leave the alcaline 


ſalt deprived in a great meaſure of that which was intended to cor- 


"5, DR HaLEs having been lately informed, that oiſter-ſhell 


lime- water, mixed with /pir. nitri dulcis, in the proportion of an 
Engliſh pint of the former to half an ounce of the latter, was a 
more powerful ſolvent of the ſtone out of the body than the lime- 


water alone; in order to know the truth in this matter, he added 


half an ounce of dulcified ſpirit of nitre to a pint of oiſter-ſhell lime- 


water, made by pouring a gallon of water on a pound of calcined 
ſhells, and having filled a phial of two ounces with this mixture, he 


put into it a piece of a large calculus X, weighing twelve grains. 
At the ſame time he put into a like phial, filled with the lime-water 


unmixed, another piece of the ſame calculus Z, weighing eleven grains. 
_ Both theſe phials were placed in a heap of dung, whoſe warmth was 
ninety- four degrees, according to Farenheit's thermometer. by 
AFTER forty-three hours, the ſurfaces of both theſe ſtones were 


covered with a white mucilage; but there was much leſs of this on 


the calculus X than on Z: the ſame difference was obſerved after 


Ixty-three hours; but after this it became leſs ſenſible. In a few 


days after the phials were taken out of the dung, the lime-water un- 
mixed loſt its diſſolving power entirely; but that to which the dul- 
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_ cified ſpirit of nitre was added, continued for two months, to turn 


the ſurface of its calculus to a very thin coat of white mucilage, 
FROM this experiment, which the Doctor was ſo good as to com- 
municate to me, it appears, that dulcified ſpirit of nitre rather 


: weakens than increaſes the diſſolving power of oiſter-ſhell lime-wa- 


ter; but that this lime- water mixed with it retains a lithontriptic 
virtue much longer than it would otherwiſe do. Whether this dif. 


ſolving power, which continues ſo long, be owing to the lime-water 


being preſerved from becoming effete, by the Hir. nitr. dulc.; or, 
whether it is not rather to be aſcribed wholely to this ſpirit, which, 


when mixed with common-water, diſſolves the ſtone “, I ſhall not 
preſume to determine; though the latter opinion ſeems molt probable. 


 HowEvyeR, ſince dulcified ſpirit of nitre does not much abate 


the virtue of lime-water, and is itſelf poſſeſſed of a lithontriptic 


power, it may be ſafely given to patients who are under a courſe of 
lime-water for the ſtone: and, as it 1s a good remedy for wind in 


the ftomach and guts, provokes urine, allays heat and thirſt, pre- 


vents putrefaction, and reſtores a depraved appetite from corrupted 


humours, many caſes may occur where it may be , to 
great advantage, along with the lime-water. 


Wr have obſerved above, (No 10.) that lime and i its water vola- 


tilize the ſalts, and corrupt the oils of the animal humours; when 


therefore we meet with calculous patients, whoſe fluids have a more 
than ordinary tendency to putrefaction, it might be very proper to 
make them add a few drops of dulcified ſpirit of nitre to ny 


_ draught of the lime-water. 


76. A piece of B, twelve grains, being infuſed i in ſpirit of ſea- 


ſalt for near ſeven days, during the greateſt part of which it was 


kept in a moderate heat, Had only three grains of its ſubſtance 


diſſolved. 


By comparing this experiment with thoſe of N* 77. 18. 19. and 


[64.], it appears, that both ſoap-leys and oiſter-ſhell lime-water arc 
ſtronger diſſolvents of the calculus than ſpirit of ſea-ſalt. | 


Ir 


9 Ratty's Exper, on Mrs Stephens's medicines, ſect. 4, cap. 35. and 36. 
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Ir an ounce of ſpirit of fea-ſalt be mixed with eight or ten ounces ® 
of ſpring-water, or lime-water, and poured upon calcined oiſter- 
ſhells freſh from the fire, a great ebullition and heat enſue. After 


this is over, and the lime quite fallen to the bottom, a clear liquor 


remains above; which being filtered through a piece of flannel, 
is as pellucid, and void of colour as water. This ley has no ſmell; 
but a pretty ſtrong ſaline, and ſomewhat pungent taſte, with a 


ſmall degree of aſtringency. If it retains any thing of the peculiar 
ſmell or taſte of the ſpirit of ſea- ſalt, this ſhews that the ſpirit has 
not been thoroughly ſaturated by the lime. To prevent this, I 


found it of uſe, to mix with the ſpirit of ſea- ſalt and water, before 


- poured them on the lime, a ſmall proportion of purified potaſh. 


| Tais ley of ſea- ſalt and ſhell- lime has very little virtue in diſſol- 


ving the calculus, It is true, that, after lying ſome time in it, in a 
moderate heat, the ſurface of the ſtone becomes white, and throws 


off a few rotten ſcales; but it is three or four times longer in diſſol- 


ving than in oiſter lime-water. And J have obſerved, that when no 
potaſn was added to the ſpirit of ſea-ſalt, although the ley were 


Pretty free of the peculiar taſte of the ſpirit ; yet it ſeemed to have 


no power almoſt at all of diſſolving the ſtone. 

HENCE we fee, that while in ſoap-leys the diſſolving power of 
quick lime is greatly heightened by the addition of an alcaline falt, 
which of itſelf has little or no lithontriptic virtue; this ſame qua- 
lity of the lime is greatly weakened, or entirely deſtroyed, by an acid 
alt, which is naturally a ſolvent of the calculus. 
THE quack-medicine ſold at London, under the name of the li- 
quid ſhell, ſaid to be calcined ſhells, reduced to a liquid form, and 
diſcovered by Baron Shawenberg, a German nobleman, ſeems to a- 
gree in every quality with a ley of ſpirit of ſea-falt, potaſh, and 
ſhell-lime T. They have preciſely the ſame colour and taſte; mixed 
with ſpirit of vinegar or ſpirit of vitriol, neither of chem ef- 


According to the ſtrength of the ſpirit. 

7 Dr Linden, in an appendix to his late book on mineral waters, has given us ſeveral pro- 
ceſſes for making the liquid ſhell ; concerning the virtues of which. he talks more in the ſtyle 
of an empyrick, than of a phyſician. His ſecond method of making it, is by pouring a 
pound and a half of water on calcined oiſter ſhells and A ammon er ud. each a pound. 
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ferveſce ; Hence they they are not alcaline. With a ley of Potaſh, 
they make no ebullition, but are turned into a white coagulum, 
Upon adding oil of vitriol to them, a violent ebullition enſues, 
with a ſtrong ſmell of ſpirit of ſea-falt, and a white coagulum falls to 
the bottom. When mixed with a ſolution of mercury in agua for- 


tis, they immediately precipitate the mercury, 


A piece of B, four grains, after twenty-eight hours warm, and 
as long cold digeſtion, in a {mall phial full of the 11quid well had 
only half a grain of its ſubſtance diſſolved. 

HENCE it appears, that this medicine is neither acid nor al- 
caline, contains little of the virtue of the calcined ſhells, and has 


but a very inconſiderable power of diſſolving the ſtone. How 
juſtly then it is ſaid to diſſolve the calculus out of the body in a few 
hours, in a moderate heat, or has been extolled as a grand alcali, 
and a powerful ſolvent of the ſtone in the e is left to every 
one to Judge. 


1 N 20, 
Of the action of lime. water in diſſolving the flone, 


LTH O' it is of much greater importance to mankind to know 

1 that a certain remedy is able to cure this or the other diſeaſe, 
than to be informed of the preciſe manner in which it produces 
this effect; yet, to inveſtigate the operation of medicines in the cure 


of diſeaſes, is not only a ſubject worthy of a phyſician, and highly 
entertaining to a philoſophical mind, but is alſo of very conſider- 
able uſe in practice; for it is likely, that a medicine, whoſe real 


nature and manner of acting upon the human body are known, 
will be more judiciouſly and happily applied in the cure of diſeaſes, 


than one, whoſe unknown nature and ſpecific operation, ſcarcely - 
afford any indication in what particular ſtages of a diſeaſe, or cir- 


cumſtances of the patient, it may be uſed with the greateſt proſpect 


of tucceſs, and the ſmalleſt chance of miſchief; when it may » 
moſt 
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moſt proper to adminiſter it, and when to refrain from its uſe. 
As therefore we have made 1t appear, that lime-water not only diſ- 
ſolves the calculus out of the body, but ſometimes even while in the 
bladder ; it will not, I hope, be looked upon as an uſeleſs inquiry, 
to endeavour to point out the particular manner of its operation. 

THE calculus conſiſts of water, earth, air, ſalt, and oil. What- 
ever nenſtruum, therefore, can ſeparate any of theſe principles from 
the reſt, will more or leſs diſſolve or break the ſtone. 

As lime- water does not unite with oil, it is not probable, that it 
diſſolves the calculus, by acting on its oleaginous particles. The 

water which is in the ſtone, is not to be extracted but by the force 
of fire 1 in calcination, and the earth is the moſt fixed and immuta- 
dle of all its principles; the action of lime-water therefore in diſ- 


ſolving the ſtone mult be either * its ſalt or air. With reſpect 
to the farſt of theſe, 

| Every one knows, that quick-lime volatilizes crude ſal ammoniac. 
and lime-water produces the ſame effect, though in a leſs remark- 


able degree. And, as the animal ſalts of the urine and calculus. 


greatly reſemble al ammoniac. ſo We find that lime acts upon them 


all 1Q the ſame manner. Thus urine mixed with quick-lime, ſends 


forth a penetrating ſaline urinous vapour, which is ſtronger or 


weaker as the urine is ſtale or freſh, or as it is more or leſs im- 


pregnated with ſalts. Lime-water has a ſimilar, but much weaker 
effect. Vid. Sect. 1. Ne 7. and Sect. 2. No 10, above. 3 

A piece of a calculus which had been in my cuſtody ſeven or eight 
years, being reduced to a powder, and mixed with quick- lime, upon 
adding warm water, and ſtirring the mixture, ſent for ch a weak 
urinous ſmell; but if this ſtone had been recently extracted from 


the bladder, it would have probably afforded a e and more 


penetrating vapour. 

Max 12.1750, I put an ounce of gravel-ſtones, with a pound 

and a half of oiſter-ſhell lime-water, into a well corked bottle, and, 

having obſerved that the ſtones ſeemed to diſſolve no more after 

the firſt eight or ten days, (though kept in a heat of about 100 de- 

Srees of Farenheit's thermometer), on the 28th 1 poured off the lime 
water, 
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water, and found about three drams of the calculi undiſſolved; the 


_ greateſt part being mouldered down into a white chalk-like pow- 
der. 8 


THE lime-water had a yellowiſh colour, and a very particular 


kind of urinous, ſtinking, ſulphureous ſmell, not eaſily to be de- 


{cribed in words. It had loſt all taſte of the lime, and, 1n place 
of it, had got a very diſagreeable one, of the ſame nature with its 


ſmell. This putrid water, after being expoſed to the air three 


days in an open veſſel, loſt entirely its diſagreeable taſte and ſmell, 


but retained its yellowiſh colour. Whence we are led to con 2 


that as the colour of this water proceeded from the groſler « oil of the 


calculus, which is not volatile, ſo its ſmell was owing partly to the 
more attenuated oil, and chiefly to the ſalt of the calculus volati- 
| ized, and changed into a penetrating os by the action of the 


m 
IT is obſervable, that as ſal ammon. mixed with line ter hin- | 
ders it from throwing up any ſcum, ſo the lime-water in this ex- 


periment neither afforded any earthy cruſt while Kept 1 in the bottle, 
nor afterwards when expoſed to the open air. 


No R does lime act thus in volatilizing the ſalts of the urine and 


calculus alone; for blood freſh drawn from a vein, being mixed 


with equal parts of lime-water, Gy Acquires | a kind of 


burnt urinous ſmell. 


From what has been kitherto alfred, it may ſeem to "2" ay 
that lime-water diſſolves the ſtone, chiefly by volatilizing its ſalt; 


But then, as fixed alcaline ſalts volatilize /al ammon. and the ſalt of 


urine as well as quick-lime, it might be expected that a ſolution of 


Potaſh, or ſalt of tartar in water, ſhould alſo diſſolve the ſtone; 


nay, farther, as a ſtrong lixivium of any of theſe ſalts acts much 


more powerfully in volatilizing ammoniacal ſalts, than lime wa- 


ter, it ought, by the preceeding experiments and reaſoning, alſo 


to diſſolve the ſtone more quickly than chis water; which however 
is by no means the caſe; for although a ley of potaſh renders the 


ſtone whiter, more friable, and ſomewhat rotten, yet it does not 


— has TOY ee re OTE SINcE 
vide Hales's Exper, on Mrs Stephens's medicines, and No, 62. above. _ 
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&1NCE therefore fixed alcaline ſalts, which mix eaſily with oils, 
and powerfully volatilize the ammoniacal ſalt of the urine, ſhew 
very little power of diſſolving the calculus, the principal and pecu- 
liar action of lime-water, whereby it ſo remarkably diſſolves this 
concretion, muſt conſiſt in its producing ſome change upon the 
principles of the ſtone different from what fixed alcaline ſalts are 
obſerved to do. But the only thing in which the action of quick- 
lime, and of fixed alcaline ſalts, upon /al ammon. and that of urine, 
differs, is, that while both ſeem equally to volatilize theſe ſalts, the 
former alſo deſtroys their power of efferveſcing with acids, and fo 
changes their nature as to render them incapable of being reduced 
to aſolid form. The virtue of lime, therefore, in diſſolving the ca!- 
culut, ſeems to proceed from that power which it poſſeſſes, not 
merely of rendering the ſalts in this concretion volatile, but of ſub- 
tilizing and dividing them in ſuch a manner as e to de- 
ay their nature and texture as ſolid falts. 
Bor further, ſince quick-lime ſeems to owe its virtues to its being 
deprived of its air by calcination, it is reaſonable to think that lime- 
water diſſolves the calculus partly by extracting the air out of it. No 
elaſtic air, however, is generated during the diſſolution, becauſe 
the lime- water extracts no more air out of the ſtone than itſelf . 
is capable of abſorbing. > 
' SOar-LEYS ora lixivium of potaſh 5 quick-lime, i is a much more 
powerful ſolvent of- the ſtone than either lime-water or a ſolution 
of potaſh in water; becauſe the alcaline ſale, after being deprived 
of its air by the quick-lime, becomes much more acrid and cauſtic 
than it was before, and not only acts more powerfully on the ſalt 
and air in the calculus, but alſo unites more readily with its oil. 
_ WaHEn a fragment of a calculus is immerſed in ſoap-leys, there ap- 
pear to iſſue from almoſt every point of its ſurface ſtriæ, or oily 
ſtreams, which run through the ley, exhibiting much the ſame ap- 
pearance that alcohol does when mixed with water. Are theſe ftriz 
owing to elaſtic air iſſuing from the ſurface of the ſtone, in order to 
unite with the alcaline ſalt of the ley, which has been deprived of 
E ee Es its 
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ſ 
its air by the quick-lime; or are they rather owing to the oil and ſaline 
parts of the calculus, upon which this menſruum acts powerfully ? 

Ir is obſervable, that while lime-water diſſolves the Trone, it does 
not affect biliary concretions, though much leſs firm and hard. 
The reaſon of which is, that the former abound much more with 
falt and air than the latter; and we have ſhewn above, that the li- 
thontriptic virtue of lime-water is chiefly owing to its peculiar ac- 
tion upon the ſalts and air of the ſtone. But a lixivium of ſalt of 
tartar, although it has little influence on the calculus, diſſolves the 
biliary concretions “; becauſe the alcaline falt unites readily with 
oil, which is the principle that abounds moſt in them. If lime- 
water diſſolved the calculus by its penetrating detergency, as ſome 
have thought, ought not biliary concretions to be diſſolved by it, 
fince they are more likely to yield to a PEnELrakng detergent men- 
 ftruum than urinary ſtones? _ e 

Mg MokANp has remarked, that Mrs Stephera's medicines are 
not ſo ſucceſsful in young as in old patients f; and I have obſerved 
the ſame thing with regard to lime-water and ſoap. At firſt I was 
ready to aſcribe this to. children's not taking theſe medicines regu- 
larly, and in the proper quantity; but, upon further conſideration, 

Lam inclined to think there is ſomething more in it, eſpecially ſince 
Dr Alſton, who has of late publiſhed many curious experiments on 
lime and its water, informed me, that he had obſerved calculi ex- 
tracted from children to diflolve more flowly in lime water than 
thoſe which were taken from old people. 
CuILDHEN, on account of the weak ſtate of their digeſtive organs, 
and their food being almoſt wholely of the aceſcent kind, are re- 
markably ſubject to acidities in the prime vie. And if we may de- 
pend upon Mr Homberg's experiments, the blood of young animals 
affords a greater quantity of acid than the blood of old ones 1; nor 
can this acid be wholely deduced from the ſea-ſalt in their blood, 
ſince in older animals the humours abound at leaſt as much with this 
ſalt as in ee ones. It is not improbable, therefore, that in 
children, 


* Hales's Statics, vol. 2. p. 192. 


Memoites de Pacad, des ſciences, 1941, edit. 8 vo, p. 256. 268. and 2 9, 
+ Memoires de l' Acad. des. ſciences, 8 
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children, the ammoniacal ſalt of the calculus may contain a greater 
proportion of acid than in old people. And as clays, or argilla- 
ceous earths, are ſaid to be of no uſe in pottery when deprived of 
cheir acid, becauſe they do not acquire a proper firmneſs and cohe- 
Gon when burnt; ſo, perhaps, the ſtone in old people may be of a 
leſs firm coheſion, becauſe their fluids are more deſtitute of an 250 
than thoſe of children. 6 

Tux medicines, therefore, againſt the ſtone are probably leſs ſuc- 
ceſsful in young than in old patients; not only becauſe their efficacy 
muſt be more weakened by the greater proportion of acid in the 
prime vie, blood, and other humours of the former, but alſo on ac- 
count of the greater firmneſs and coheſion of the parts of the ſtone. 


* KR G Y N 
Of the cure of the ſtone. 


AVING given an inſtance of the ſucceſs of lime-water in diſ- 
- ſolving the ſtone, and illuſtrated. its virtue this way by a va- 
_ of experiments, in the courſe of which. we have been ſo lucky 
as to diſcover the remarkable virtue of oiſter and cockle-ſhell lime 
above ſtone- lime; it remains that a method of cure be laid down, 
founded upon the above hers and A 


/L Fine 6 chen, 1 would adviſe the patient to ation every day, in 
any form that is leaſt diſagreeable, an ounce of the internal part of Ali- 
cant ſoap*, and drink three Engliſh pints or more of oiſter or cockle 
hell lime-water. If he takes the ſoap i in pills, or ſhaved down as 

Mr Millar did, he may divide it into three doſes; the largeſt to be ta- 
ken, faſting in the morning early; the ſecond at noon; and the 
third at ſeven in the evening; drinking above each doſe a large 

Craught of the eee the remainder of ch he DAY, take 
| E ee 2 | any 


9 The SUR. gan which i is diſcoloured. by the air, | is s deprived, in a good meaſure, of 
's virtue, See No, 13: above. 
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any time betwixt dinner and ſupper, inſtead of other liquor *_ The 
diſagreeable taſte of the lime-water may be blunted, by adding a 
little ſweet-milk to it; and is quite deſtroyed, by waſhing one's 
mouth immediately after drinking it with a little vinegar and wa- 
ter; which, however, muſt be carefully ſpit out again. But, if the 
patient finds diffieulty in taking the ſoap in this form, or if it does 
1 not it eaſy on his ſtomach, let him diſſolve ꝶ an ounce of it in an En- 
{| = gliſh pint and a half of warm lime-water, made with ſhells that have 


| been long expoſed to the weather, and take this at three different times, 
it drinking the reſt of the lime - water by itſelf. If it ſhould happen, 
| that ſhell lime-water cannot be had, then let him take the fame 
bit : „„ quantity of ſtone lime- water, with at leaſt an ounce and a half of 
. ſeoap; ſince its diſſolving power is ſo much increaſed by it r. 
0 | = IT is obſervable, that a ſolution of ſoap in lime-water has not ſo 
0 5 diſagreeable a taſte, as a ſolution or decoction of it in common 
Lil water. | 1 h : LES . 
ii THE ſoap is not only proper to be taken along with the ſhell. 
1:18 ume: water, as it is endued with a conſiderable power of diſſolving 
if the ſtone, but likewiſe as It will deſtroy all acid humours in the ſto- 


mach and guts, contribute greatly to keep the body open, and pre- 
ö vent any coſtiveneſs that might otherwiſe be occaſioned by the 
{if lime-water. n 8 
F RE patient ſhould begin with a ſmaller quantity of the lime- 
water and ſoap than what is mentioned above ; at firſt an Engliſh 


ö pint of the former and three drams of the latter, taken daily, may 
[i be enough. This quantity, however, he may increaſe by degrees; 
j and ought to perſevere in the uſe of theſe medicines (eſpecially if 
| 5 Ihe leaſt proper time for taking ſoap and lime- water, (as well as moſt other medicines), 
1 | | is immediately after a full meal, becauſe in this way their virtue will not only be much weak- 


ened by being mixed with a large quantity of aliments moſtly aceſcent, but they will not be 
ſo readily received into the blood when the ſtomach and guts are previouſly ſtuffed with food, 
as when they are nearly empty, Do VT e 


| 4A ſolution is preferable to a decoction. See No. 56. above. 

k L / L | 

[il J See No. 66. above. 5 33 
With regard to the quantity of ſoap to be taken by calcalous patients, Dr Alſton had ju- 


diciouſiy remarked, that no more is to be uſed than keeps the body gently open; for, when 2 


purges, what goes off this way cannot a on the tone, Diſſert, on quick-lime, p. 585 
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he finds any abatement of his complaints, or ſymptoms of the ſtone 
diſſolving) for ſeveral months, nay, if che ſtone be very large, tor 
years. ö 
FURTHER, it may hs: proper for the patient (if he 1s. ſeverely 
5 pained) not only to begin with the ſoap and lime-water in ſmall 
quantities, but alſo to uſe the ſecond or third lime-water, inſtead 


of the firſt. However, after he has been for ſome time accuſtomed to 
theſe medicines, he may not only take the firſt water, but, if he finds 


be can eaſily bear it, heighten its diſſolving power {till more, by 
pouring it a ſecond time on freſh calcined ſhells ®, An Engliſh 


quart of this ſtrong lime-water, with an ounce, or an ounce and 


a half of ſoap diſſolved in it, and taken daily, would, I dare ſay, an- 


{wer as well in calcalous caſes, and be as little diſagreeable, as any 


method yet propoſed. 
DukING a courſe of lime-water and ſoap for the ſtone; the pa- 


tient ſhould abſtain from all acid and fermented liquors, as vine- 
gar, wine, ale, beer, cyder, &c. For his drink he may have milk 
and water, whey, or a ptiſan made with roots of althea, parſley, and 


liquorice: But, if he has been accuſtomed to more generous liquors, 


and cannot confine himſelf thus far, he may be allowed a little 
mountain Malaga, or ſome weak punch, made without any acid; but, 
as the virtue of ſoap is much weakened. when diſſolved in punch 5, 


and entirely deſtroyed- by ſpirits 4; and as quick-lime has its na- 


ture conſiderably changed by them ||, they ought not to be drunk 
by themſelves, not even. in. punch to any great quantity. It will 


alſo be proper to be ſparing in the uſe of ſalt meats *, and ho- 


ney ff, and to refrain from all fruits that have any acidity or ſharp- 
nels r; while, on the other hand, milk and ſugar ||| and animal 


food, with the vegetables mentioned Ne 3 — 4 m be ſafely 


5 uſed. 


Ix may be worth while here to cake! notice; that ſome ** hw 


adviſed Mrs TON 8. en or e and ene for the 


Cn oi e od eee 
AY: 


e vid. Seck. 3. No. 21. above. F See No. 69. above, *Þþ Hales's . p- 2. 


| See No. 1. & 2. above. % No, 50. Tt No. 34. & 71, FF No. 36. & 38. 
II Vo. 33. & 34. 5 — Ws; 
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cure of the ſtone, have, at the ſame time, moſt injudiciouſly recom. 
mended Dr Lobb's diet for calculous patients Dr Lobb has ic. 
tributed our vegetable aliments inta three claſſes, v:z. thoſe which 
have ſome conſiderable power of diſſolving ſofter kind of gravel-ſtones, 
thoſe which have a weaker diflolving power than the former, and 
thoſe which have no diflolving power at all : but it 1s to be obſer. 
ved, that of the articles in the firſt and ſecond claſſes, which are al. 
ledged to have ſome lithontriptic power, more than one half are of 
an acid or aceſcent nature, and conſequently muſt greatly deſtroy 
the virtue of ſoap and lime-water; a few days uſe of which will 
communicate more of a diflolving quality to the urine than as ma- 
ny years perſeverance in Dr Lobb's diet. 5 
As the cure depends upon the urine being ſtrongly impregnated 
with the virtues of the lime-water, the patient ought to drink no 
more of any other liquors than is neceſſary to quench his thirſt, 
and ſhould retain his urine as long as he can without uneaſinefs, 
that it may have the greater time to act upon the ſurface of the 
Nane 1 | : 1 Gol 
Ix, from catching cold, or too violent motion or exerciſe, the pa- 
tient's pains ſhould happen to be greatly increaſed, it will be proper 
to leſſen, or even to abſtain for a few days from his medicines, and 
to have recourſe to opiates, emollient clyſters, fomentations, and 
warm baths. If the ſoap and lime-water ſhall occaſion a greater 
heat and thirſt than uſual, thirty or forty drops of dulcified ſpirit 
of nitre may be taken in a draught of lime-water twice or thrice 
Ix the lime- water ſhould chance to occaſion coſtiveneſs, it will be 
proper now and then to take a pill, of equal parts of aloes and 
ſoap, or any other of the purgatives mentioned Ne 57. 55. 
Ir, inſtead of the ſoap, a quarter of an ounce of a ley made with 
purified potaſh and calcined oiſter-ſhells, diluted with five ounces 
of lime-water, three ounces of ſweet milk, and half an ounce of 
ſyrup of ſugar, were ſwallowed twice or thrice a-day 3 it would 
probably be not more burdenſome to the ſtomach, and cer pe” 
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/ 
would contribute more to the ſpeedy diſſolution of the ſtone, as it 
is poſſeſſed of a much ſtronger lithontriptic virtue than the ſoap. 
And this ley 15 preferable to common ſoap-leys, as we have already 
obſerved ; not only upon account of its being leſs nauſeous, but 
alſo as it is a more powerful ſolvent of the calculus ®, 

Bur if we ſhould meet with any patients who have an invincible 

averſion to ſoap in any ſhape, or to whom, upon account of ulce- 
rations in the urinary paſſages, it would be improper either to pre- 
{cribe ſoap or this alcaline ley ; in fuch caſes the above experiments 
give us reaſon to think, that oiſter or cockle ſhell lime-water alone, 
drunk in large quantities, will have rather a greater effect in diſſol- 
ving the calculus than ſtone lime- water, even when aſſiſted by ſoap +: 
ſo that, in place of all Mrs Stephens's medicines, which to many deli- 
cate people can be of little uſe, we may ſubſtitute this lime water 
with equal, nay perhaps greater ſucceſs. 

To render this till more probable, I need only relate the follow- 
ing experiment. 

D HA KrLEV's maſs of ſoap, lime, and ſalt of tartar 2, which 
contains every thing valuable in Mrs Stephens's medicines, is by 
him ordered to be taken from three to four ounces a-day ; and I 
have often preſcribed lime-water from three to four Engliſh pints 
daily: To know therefore from which of the two medicines the 
greateſt benefit is to be expected in the cure of the ſtone, I diſſolved 
that gentleman's maſs in ſixteen times its weight of boiling water, 
and immerſed in it a piece of B, of thirteen grains; and at the 
lame time infuſed another fragment of B, of the ſame weight, in 
oiſter lime- water, made with fix pounds of water, to one pound of 
freſh calcined ſhells. After thirty-five hours warm and twenty-three 
cold digeſtion, the fragment in the lime-water had fix grains and 
2 half of its ſubſtance rotten and diſſolved, while that in the ſo- 
lution of Dr Ty s maſs had only loſt three uin 
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* See bre; No 664 1 


Compare the experiments of the aifolving power of oiſter and cockle ſhell lime water, 


No 14.—20 with experiments of the effects of a ſolution. of ſoap in tone. me: Water, No. 1 i 
N page 338. above. N | | | | \F 
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Dr HARTLEY, in his Latin epiſtle to Dr Mead, has propoſed a 
variety of methods, in which powder of lime, ſoap, ſoap- leys, or 
fixed alcaline ſalt, may be taken for the cure of the ſtone: but a; 
the following compoſition, which was communicated to me, at his 


defire, by Dr Hales, differs in ſome things from any of the formulas 


in his epiſtle, I ſhall here give it to the public. 


„Tak E Alicant ſoap ſhaved, eight parts, oiſter-ſhell lime, one 

& part; pour upon them a little water, and beat them into a ſoft 
* uniform maſs: then diſſolve this maſs into an emulſion, by adding 
e more water, ſo as to make fix quarts of emulſion from every pound 
15 averdupois of ſoap. Let this emulſion ſtand expoſed to the air for 
da month in a wide-mouthed veſſel, being ſtirred frequently and 
© layed in and out of the veſſels, as in cooling liquors. By this 


© means it will become mild to the taſte, ſtomach, and urinary paſ- 


* ſages. The doſe is half a pint three times a-day. It may be ah 


* ed the alcaline emulſion for the cure of the ſtone.” 
 ALTHo' it is probable that this emulſion, like the ſolution of Dr 


Hartley's maſs above mentioned, would diſſolve the calculus out of 
the body more ſlowly than ſtrong oiſter - ſhell lime-water ; yet it 


may perhaps produce as great or greater effects in the body, becauſe 


it contains à certain quantity of lime not fully ſlaked, which muſt 
therefore communicate its virtues to all the humours it meets with | 
in its paſlage thro' the ſtomach and inteſtines. However, as the 
ſafeſt, and leaſt offenſive, way of conveying the virtues of lime into 
the blood, is by drinking its water; and as this water, by being 
| poured a ſecond or third time upon freſh calcined ſhells, may have 


its ſtrength and diſſolving power increaſed “; I would ſtill prefer it 
to the powder of lime, in whatever form. But. in caſes where the 


lime-water and ſoap fail in Siving the patient relief, the above e- 


mulſion may be tried. 
SUCH as have no ſtone in the bladder, but are ſubject to frequent 


fits of gravel in the kidneys, might very probably prevent theſe, by 
drinking every morning, two or three hours before breakfaſt, an 
Engliſh pint of oiſter or Cockle {ſhell lime-water ; | which though it 


"0" 


2 Vid. fe, 3. No. 21, above. | 
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might be too ſmall a quantity to have a ſenſible effect in diſſolving 
the ſtone, yet would probably prevent any new concretions. 
PATIENTS Who have ſmall ſtones in their kidneys, often paſs (e- 
ſpecially before a nephritic paroxyſm) dark-coloured urine, very much 
reſembling moſs-water or coffee, and frequently feel ſome kind of 
dull pain or uneaſineſs 1 in that part of their back where the kidneys 
lie. I have known ſome patients, who, after diſcharging this kind 
ol urine for ſeveral weeks, have in two or three days voided 70 or 
go ſmall ſtones, like pin-heads; after which they continued for a 
conſiderable time free of all graveliſh complaints. 
TE dark colour of the urine in theſe caſes, is owing to blood 
mixed with it, which ouzes ſlowly, and in ſmall quantity, from 
the veſſels of the kidneys eroded by the rough ſurfaces of the ſtones 
lodged in them. This blood does not run into clots, becauſe it is 
mixed with the urine gradually, and only in a ſmall proportion, and 
it loſes its red colour, by being retained a conſiderable time in the 
body, before it is evacuated, In like manner, blood ouzing ſlowly 
from the ſmall veſſels of the ſtomach, and lying there for ſome 
time, is vomited up of a dark coffee-colour, and often miſtaken for 
black bile; whereas, when! it flows in a greater ſtream, and from 
larger veſſels, it is thrown up with its natural colour, either in clots 
or in a fluid form. The beſt remedies for this dark coloured urine, 
are mucilaginous drinks, ſuch as Arabic emulſion, a decoction of 
all hea root, or an infuſion of lint- ſeed, which defend, in ſome de- 
gree, the veſſels of the kidneys againſt the roughneſs of the ſmall 
ltones lodged in them; and lime-water, which, while it ſoftens and 
readers ſmooth the ſurfaces of theſe ſtones, has, at the ſame time, 
atendency to heal the eroded parts. Proper doſes of opium are alſo 
uſeful, as they not only facilitate the expulſion of the ſmall ſtones 


lodged 3 in the kidneys, but leſſen their power of doing miſchief 
while they remain there. 


II. IN order to render che cure of he ſtone in the bladder {tall 
more ſpeedy, I ſhall offer a propoſal which, how far it may ſucceed, 
1; left to the Judgment and experience of others. 


R IT 
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IT is this, that ſuch perſons as have a ſtone in the bladder 
ſhould, at the ſame time they are taking the medicines 'aboye di 
rected, have four or five, or more ounces of tepid ſhell lime. 
water injected into their bladder every day, to be retained as long 
they can without pain; for which purpoſe they ſhould evacuate 
their urine immediately before the injection. Were it not for the 
trouble of introducing the catheter, ſuch injection might be made 
twice or thrice a-day ; and if a flexible catheter could be always 

kept in the bladder “, it might be done as often as one pleaſed, and 
ſo the diſſolution of the largeſt ſtones might be quickly procured. 
It may perhaps be proper to let the patient drink lime-water ſome 
weeks before he uſes it by way of injection, in order to mitigate his 
pains, and take off that tenderneſs of the internal coat of the blad- 
der, which generally attends this diſeaſe ; after which he will, with 
4 leſs difficulty, be able to retain it when injected, ſo as it may have 
=_— __ time to act on the ſurface of the ſtone. V 
111 „ Tu injection of warm water into the bladder has often been 
practiſed in order to the high operation for the ſtone; and if then 
it was ſometimes attended with bad conſequences, this ſeems to have 
5 heen owing to the great quantity injected, whereby the muſcular 
| ffllbres of the bladder, which reſiſt ſuch diſtenſion, were too much 
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"0 and too ſuddenly ſtretched : But in the preſent. caſe (unleſs the 
0 po ſtone be very large) ſo ſmall a quantity will be ſufficient, that if it 


0 be cautioufſly gone about, I do not ſee any hurt it can do. And as 
OT from the quantity to be injected, no bad conſequences are to be 
1 feared t, ſo neither is it probable, that from the quality of the li- 
| quor any would ariſe : For lime-water, we ſee, may be taken into 
_* Heiſt, Chirurg. p. 883. and 938. „ 
+ In Le Dran's Obſervat. 80. we find a decoction of marſhmallows was injected into the 
bladder, morning and evening, for a conſiderable time, without the ſmalleſt inconveniency, 
and with remarkable good ſucceſs in that particular caſe ; which was, as he calls it, veſſe 
racornie. To ſave the trouble of introducing the catheter twice, he let it remain in the blad- 
der from the morning till after the evening injection was over. And in Dr Hales's Statics, 
vol. 2. p. 212. we are told, that in four hours time he cauſed, by means of a double catheter 
there deſcribed, 900 cubic inches, or three Engliſh gallons of warm water, to flow in and 
out of a bitch's bladder in a continual ſtream, without the leaſt harm or inconveniency to the 
animal, that he could perceive, OT 7 „ 
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the ſtomach in great quantities without any harm ; it is made uſe 
of to waſh ſores with very good ſucceſs : And, as ſometimes along 
with the ſtone there are ſmall ulcers or excoriations in the bladder, 
the lime-water, either injected or taken by the mouth, will diſpoſe 
them to heal, inſtead of having any of the bad effects which are 
to be feared from Mrs Stephens's medicines, which render the urine 
highly alcaline 3 and of which I had, ſome years fince, occaſion to 
ſee an inſtance in a patient, who having ſeveral ſymptoms of TY 
| tone in the bladder, had frequently taken a good deal of ſoap, by 
which his pains, eſpecially in making urine, were always ſo great- 
ly increaſed, that he was obliged to lay aſide the uſe of it; bur, 

upon inquiring more narrowly into his caſe, I found he had, along 
with the ſtone, an ulcerin his bladder, and paſled e quan- 
tities of purulent matter. Apreeably to this, Mr Morand has obſer- 
ved, that in ſuch caſes where, along with the ſtone, there were any 
ulcerations in the bladder, Mrs Stephens's medicines always occa- 
ſioned great pain and uneaſineſs ® ; while, on the other hand, Dr 
Langriſh found, that, when, by injecting too great a quantity of 


5 ſoap-leys, he had made dogs void blood with their urine, lime-wa- 


ter would immediately be retained in the bladder without any un- 
calineſs, and quickly heal the ſmall veſſels, which the mne 
of the ſoap-leys had eroded F. 

THAT the injection of lime- water into the bladder may be ren- 
dered more ſafe, and attended with leſs uneaſineſs, two ſcruples or a 
dram of ſtarch may be diſſolved in ſix or eight ounces of oiſter lime- 
water, and juſt brought to boil over the fire, ſtirring it all the 
while: For having put a piece of B, ſeven grains, in ſuch a mix- 
ture as this, in three hours time, there was a white rotten cruſt 
formed all round it, which fell off upon ſhaking the glaſs, and, in 
_ twenty-four hours time, above a grain of it was diſſolved. The 
heat uſed in this experiment did not exceed loo degrees in Faren- 
heit's chermometer. 5 
Fff 2 TAE 
NMemoires de 7 Acad. des ieder an. 1740. 
t Phyſical Experiments, p. 19. 


4 TH E VIRTUES" OF UIME+WATER 
Tax fourth part of the yolk of an egg being mixed with fix 
ounces of lime- water, does not weaken its virtues any more than 


the ſtarch, and may occaſionally be uſed in place of it. 
I tried alſo gum. Arab. and ſem. lini; but they both deſtroyed the 


virtue of lime- water more than the ſtarch or egg. 


I was very much pleaſed to find, that the propoſal I had made 
in the firſt edition of this eſſay, of injecting lime- water into the 


bladder, with a view to the diſſolution of the ſtone, had engaged 
the ingenious Dr Langriſh to purſue this matter a good deal fur- 
ther. This gentleman, in his Phyſical experiments upon. brutes, 


publiſhed in 1746, has ſhewn, that the bladders of dogs ean not 


only bear ſtone and oiſter ſhell lime- water injected twice a-day for 
a month, without any pain or ill effect following, but lime-water 


mixed with ſoap-leys, in the proportion of fifteen, twenty, or twen- 
ty-five drops of the latter, to each ounce of the former; provided 


a little ſtarch be added to blunt the acrimony of the ſoap-leys. 


IN the year 1745, Mr John Campbell, late ſurgeon in this place, 


at my deſire, injected near two ounces of oifter-ſhell lime-water, in 


which a little ſtarch was diſſolved, into the bladder of a boy about 


ten years of age, who had been taken into the Royal Infirmary to be 
cut for the ſtone, We directed him to empty his bladder before the 


injection was made, and he retained it without * pain or uneaſi- 
neſs for near three hours. 


Mx CAMPBELL after this MOOT into the bladder of a man, 


lime-water unmixed with any thing to ſoften it; which, however, 


gave no pain nor uneaſineſs, although retained a conſiderable time. 


So that from theſe trials upon the human body, and Dr Langriſh's 
experiments upon dogs, it appears, that the only thing wanting in 

| order to the diſſolution of the ſtone by injections, is an eaſy way | 
of conveying theſe into the bladder ; for the introducing a com- 


mon catheter twice or thrice a- day would neceſſarily give a good 
deal of uneaſineſs, and ſoon fret the parts; and it is not eaſy to 
contrive a flexible catheter that could be always retained in the 
bladder, without conſiderable i inconveniency. I have for ſome time 
entertained an opinion, that, if a ringe was made with a ſmall 


pipe 
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pipe joined to it, which might be introduced three or four inches 
into the urethra, and the penis graſped pretty firmly, ſo as that it 
| ſhould cloſely embrace the pipe of the ſyringe, a liquor might be 
puſhed with ſuch force into the wrethra, as to overcome the re- 


ſiſtance of the /phinFer weſice, and make its way into the bladder, 


without doing any harm, or giving much pain “. And in this 
opinion I have been confirmed by a gentleman, who was ſome 
years ago my patient; for he aſſured me, that he had frequeatly, 


without any catheter, forced the Hphincter, and thus injected lime. 
water into his bladder, for the cure of an ulcer there. Nor do I 


apprehend, that an injection forced into the bladder, in this way, 


would be in any danger of penetrating into the excretory ducts of 
the proſtatæ, or wveficule ſeminales, before it overcame the natural 


contraction of the ſphandter, 


Bur as ſome of my friends, for whoſe judgment I had a great 


regard, ſeemed to be of opinion, that the ſphinfer of the bladder 

could not be forced in the way juſt now mentioned, I did not pro- 
| ſecute the thing any farther; nor did any one elſe take the hint, 
from the year 1747, that I firſt publiſhed this propoſal t, to June 
1752, when, in order to be fully ſatisfied in this matter, I defired 


Mr William Butter ſtudent of phyfc to try whether he could not 
inject a liquor, in the manner above propoſed, into the bladders of 
ſome of the patients in the Royal Infirmary; in order to which, I 
directed him to get an ivory pipe made of about 4 inches in length, 
and of ſuch a diameter that it might eaſily enter the urethra, and to 
mount it with a bladder in the ſame way as is done to a clyſter- 


pipe. " ? 2 41 k 4 9 
IN conſequence of this, Mr Butter procured an ivory- pipe of a- 


bout 4+ inches in length, whoſe diameter was z, and its bore 4 of 
i . \ © an 


or perhaps it might do better if there was an ivory pipe made five or ſix inches long, 
and of the ſize of a common catheter, with a ſheep's bladder tied upon its great end, as is 
uſually done in elyſter · pipes: For if the injection was put into this bag, and the pipe intro- 
dueed into the urethra, it could be much more equably forced into the bladder, than by a 
ſyringe, which is apt to jerk, and is far from being ſo much at one's command. See Lan- 


griſhes Experiments, 8 Eg 8 
t Vid, Edinburgh Medical Eſſays, edit, 3. vol. 5. part 2. p. 228. 
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an inch: upon the great end of this pipe, which was formed like a 
common clyſter-pipe, he tied an ox's bladder; and, having put four 
or five ounces of warm milk and water into it, introduced the Pipe 
near four inches into the urethra of Thomas M'Curſy, aged nineteen; 


then directing him to graſp his penis {ſtrongly with his hand, he 
puſhed forward the injection with a good deal of force; but, thro 


a neglect of ſome of the directions to be mentioned below, little or 


none of the liquor penetrated into the bladder. However, after x 


few unſucceſsful trials, he puſhed firſt four ounces of milk and wa- 


ter, and afterwards four ounces of milk, into the bladder of this pa- 


tient, without giving him any pain or uneaſineſs. 
Bur as this experiment did not ſucceed quite ſo well when I was 
preſent, I ordered a pipe to be made of the ſame diameter with the 


one above mentioned, but of 7 inches in length, thinking that, by 


this means, the injected liquor might be made to act with more 
force upon the ſphin#ter of the bladder. As a piece of 1 vory could 


not be procured 7 inches long, the pipe was made of tin, Upon 


the great end of it a bladder was faſtened; into which having put 


five ounces of ſtone lime-water, with half that quantity of milk, and 


firmly tied the bag, Mr Butter introduced the pipe into the urethra 
of the before-mentioned patient, (till, with my finger, I felt the point 
of it within leſs than an inch and a half of the anus ), and endeavour- 
ed to puſh forward the injection by ſtrongly preſſing the bag, 
which, being too weak, burſt before almoſt any thing had got into 


the bladder. But, having afterward procured a ſtronger bag, he 
injected, between the hours of two and eight in the afternoon of 
this day, four different times, into the bladder of Thomas M'Curſy, 
five ounces of tepid oiſter-ſhell lime-water, unmixed with any thing. 


The injection was generally performed in a minute, ſometimes 2 


good deal ſooner. The ſame afternoon, viz. June 30. 1752, he in- 


jected five ounces of lime-water into the bladder of Thomas Sander- 
ſon, another patient in the Infirmary, aged 30, in the ſpace of forty 
ſeconds. Theſe patients neither complained of pain when the pipe 


was introduced, the injection puſhed, nor when they voided the lime- 


water; 1 OT ſaid, he perceived a little more ftumulus 2 
When 
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when he uſed to make urine, but not ſo much as to give him any 
uneaſineſs worth mentioning. They had no inclination to empty 
their bladder immediately after receiving the injection, and were 
able to retain it without any difficulty. Altho' the lime-water in- 
jected was perfectly limpid, yet when they voided it, after having 
been retained ſome time in the bladder, it had a turbid appearance, 
and looked as if a few drops of milk had been added to it. That 
| this change of colour in the lime-water was owing to the urine 
mixed with it, during its ſtay in the bladder, is evident from ſect. 
2. No. 11. where it is {hewn, that lime-water, when mixed with 
urine, becomes whitiſh and turbid. 
Jour x 6. Mr Butter, when I was preſent, injected with the ſhort 
| pipe, near five ounces of milk and water, in- little more than half a 
minute, into the bladders of the ſame two patients, notwithſtanding 
one of them had, at the time the injection was made, a little of a 
ſtrangury from a bliſter on his head, Whence it appears, that the 
length of the pipe 18 not a circumſtance ſo material as, at ſt, L - 
Vas apt to imagine. 
In order to make the ion of lime - water into is bladder 
| ſacceed better, it may be of uſe to attend to the following direc- 
tions, which were obſerved by Mr Butter 1 in moſt of the above en- 
periments. 5 Es 


1. Tae patient 2925 to empty his bladder media before 
the operation. Li 


2. HE ſhould he in bed upon his back, with his legs drawn up 
to his body, and his thighs aſunder. _ 
3. HE ſhould be forbid to reſtrain ee but defini to 


0 breathe in his uſual way. He muſt likewiſe be put on his guard, 
to give no reſiſtance to the injection, when he feels it entering into 


his bladder, and to reſtrain any attempt to make urine, altho he 
ſhould, at that time, have a ſmall inclination to it. 
4. Tug liquor to be injected ſhould be blood-warm, or nearly &. 
5. THE bladder fixed to the pipe muſt be ſtrong, and very firm- 
ly tied, otherwiſe it will be apt to burſt, or to allow the en 
to eſcape by the ligature. | 
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6. Tux pipe ſhould be dipt in oil before it is introduced inty 
the urethra, 


7. AFTER the pipe is introduced, the patient muſt odpreſ his 
penis very firmly with his hand, elſe the liquor, inſtead of making 


its way into the bladder, will return by the wrethra towards the 


point of the yard. 


8. THE bag containing the liquor" to be injected muſt be preſſed 1 
by one or both hands of the operator, with a very conſiderable force, 


in order to dilate the phincter or neck of the bladder. 


9. AT firſt the lime- water may be ſoftened, by mixing it with a 


85 little milk or ſtarch, and only four ounces of it injected; but after- 
wards the quantity may be increaſed to five or fix ounces, and 
double lime- water may be uſed “. 


10. As, from the principles of hydroſtatics, it is evident, that 


the force required to dilate the /phinfter of the bladder muſt 


be, ceteris paribus, proportional to the ſurface of the liquor con- 
tained in the bag, no more ſhould be put into it than is intended 


to be thrown into the bladder. The not attending to this circum- 

ſtance, was not only one reaſon of the bag's burſting, but alſo of 4 

the injection's not paſſing ſo eaſily into the bladder, in ſome of the 
flirſt experiments, which were made with the Pipe of 47 inches in 
length. 


Ir may be worth while to obſerve, that, as one can, at pleafur 
ſome how relax, in a ſmall degree, the Hphincter vęſicæ, a patient 


would probably, after a few trials, learn to puſh the liquor preciſely 


at the time of the relaxation, whence he would make the injection 
with more ſucceſs upon himſelf, than the ableſt ſurgeon could do 


upon another. But as more force may be ſometimes required than 


he can apply with one hand, Mr Butter is of opinion, that, if the 
liquor to be injected were pur into a pair of ſmall bellows contri- 
ved for the purpoſe, and the pipe ſcrewed to their noſe, the patient 


could with little or no difficulty bring the ſides of theſe bellows to- 
gether, ſo as to puſh the fluid contained in them into the bladder 


with great force. 


IN 


„vid. Seck. 3. No 21. above. 
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Ix the other ſex, whoſe urethra is ſtreight and much ſhorter than 
in men, the pipe above deſcribed may be introduced into the blad- 
der itſelf without giving any pain, and ſo the — be puſhed 
into it with the greateſt eaſe. 

Ir five ounces of oiſter-ſhell lime-water were thus injecked into 
the bladder of either ſex, at ſeven or eight in the morning, at noon, 
and at fix in the evening, and retained two or three hours each 
time, there can be no doubt but that the ſtone muſt as certainly be 
diſſolved in this way, as if it were immerſed in a phial full of lime- 
water, though indeed not ſo ſoon. And in women, who may be | 
eaſily taught to make the injection themſelves, the ſtone muſt, in 
time, be ſo certainly diſſolved, that, for the future, it will only be 
neceſſary for them to have recourſe to the operation of lithotomy 
in very rare caſes, where the ſtone is of ſuch hardneſs as to reſiſt 

the force of the oiſter-ſhel] lime-water. 
"Wy RTHER, as the ſevere ſtimulating pains, which generally ac- 
company the ſtone in the bladder, are not ſo much owing to its 
bulk, as to the roughneſs of its ſurface, the oiſter-ſhell lime-water 
injected, in the manner above deſcribed, twice or thrice a-day, 
would nor fail, in a very ſhort time, to give certain relief from 
thoſe pains, by diſſolving the ſharp points of the ſtone, and con- 
verting its ſurface into a ſoft chalky ſubſtance. 

HOW EVER, it is to be obſerved, that while lime-water i is N in- 
jected into the bladder with a view to the diſſolution of the ſtone, it 
ought alſo to be drunk to the quantity of an Engliſh quart at leaſt, 
and an ounce of Alicant ſoap taken along with it, every day: As this 
will not only deſtroy that quality in che urine whereby it generates 
and increaſes the ſtone, but will communicate ſome degree of a diſſol- 
ving power to it, and conſequently hinder it from weakening the 
virtue of the lie- water injected into the bladder ſo much as it 

would otherwife do. 

Warn the ſphinder vefice cannot be eaſily forced in the manner 
which I deſcribed above, or by means of Mr Butter's bellows, lime- 
water may, without any difficulty, be conveyed into the bladder by 
means of Mr Daran's newly invented hollow bougie 5 which has 


G g 8 this 
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this advantage over a catheter, thatit may not only be introduced in- 
to the bladder with little or no pain, but may be retained there for 
a long time, without giving any conſiderable uneaſineſs to the patient. 


8 E 0 T. XUE 


The ee value of the feocral e propoſed for d. Ui 
1. lone. 


HAT the method of cure juſt now propoſed may appear with 
greater advantage, I ſhall ſtate in a few words the compara- 
tive value of the ſeveral medicines that are thought to bid faireſt 
for diſſolving the ſtone. Of theſe only lime-water and ſoap can be 
taken ſafely into the human body. Spirit of nitre, ſpirit of ſea-ſalt, 
ſoap-leys, or the fiery lixivium of No. 64. and quick-lime, being 
all poiſons, are only capable of being uſed when dituted in a large 
quantity of ſome watery vehicle. And even then they do not pro- 
miſe ſo much as lime-water : for as the virtue of ſpirit of nitre 
ſeems to conſiſt 3 in its extraordinary corroſive acidity, which muſt 


be in a good meaſure deſtroyed before it gets into the blood, and 


| ſtill more ſo before it arrives at the bladder; nothing can reaſona- 

bly be expected from it, or any medicines of this kind. I know it | 
has been alledged, that although vegetable acids are entirely chan- 

ged by the digeſtive powers of the human body; yet this is not the 
caſe with reſpect to mineral acids: To which purpoſe the learned 
Boerhaave is quoted; who, in his chymiſtry, obſerves, that ſuch 
acids as are fit to diſſolve gold, filver, Oc. are generally too ſtrong 
for the concoctive Powers of animals, and hence become poiſons. 
But this authority is as ſtrong as any thing can be againſt thoſe 
who uſe it: For, if the mineral acids above mentioned are entirely 
changed by the powers of the human body, it is confeſſed they 
can have no effect in diſſolving the ſtone; and if they are not de- 
ſtroyed, they become poiſons, and conſequently cannot ſafely be ex- 


lhibited with a view to the diſſolution of the calculus. 6 
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eo1R1T of ſea-ſalt is liable to the ſame objections as ſpirit of 
nitre ; at the ſame time that it is not near ſo powerful a ſolvent of 
the ſtone “. 

WIr E regard to ſoap-leys, or the cauſlic [ixivium of No 64. it 
may be obſerved, that as they owe a great deal of their deſtructive 
quality to an ingredient that has ſcarce any effect in diſſolving the 
ſtone f, they do not ſeem ſo well calculated for this end as lime- 
' water; which, at the ſame time that it is ſtrongly ſaturated with 
that principle to which the ſoap-leys owe their virtue, 1s free of the 
alcaline ſalts, which renders them in a great meaſure ſo noxious. 


hut to ſet the virtue which theſe two medicines have of diſſolving the 


ſtone {till in a clearer light, it may not be improper to compare the 
effects which ſoap-leys had on Dr Jurin, with what we have ſeen 
of lime-water in the caſe of Mr Millar. 
Dx Jukix's ſtone in his bladder ſeems to have been but of 
two or three months ſtanding when he began his medicines; j 
whereas Mr Millar's was of above fifteen months. Dr jurin took 
ſoap-leys in very large doſes for near five months before he paſſed 
any ſtones; and, after taking them near ſeven months, does not- 
ſeem to have been perfectly cured : Mr Millar, in ſeven weeks 
after he began to drink lime-water, voided one ſtone, as in three 
months he did another, and has ever ſince been perfectly well. 
Mr Millar had no pain upon uſing the lime-water |, but in 
few days began to perceive a gradual abatement of all his com- 
plaints; while Dr Jurin had his pains conſiderably increaſed by the 
ſoap-leys at firſt ; nor does he ſeem to have had any ſenſible eaſe, 
till after uſing them above four months. 
Bx what has been juſt now ſaid, I would not be thought to re- 
: ject the uſe of ſoap-leys altogether in the cure-of the ſtone; on the 
contrary, I imagine, that ſmall doſes of this liquor, taken along 


with lime-water, and milk 9, may contribute greatly to the diſſo- 


lution of the calculus: Only I would not chuſe to give it in ſuch 


8 8g N . large 
® See No 76 above. + See No. 96. above. 1 8 See his caſe, p. 147 
Nor is Mr Millar a ſingle inſtance of this: For of all the patients for whom I have or- 


dered lime water in the ſtone, 1 do not remember that one had his pains increaſed by it. 
ee Sect, 11. No, 1. above. N 


* 


f 
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large quantities as to occaſion great pain or heat of urine to the pa- 
tient, or in any caſe where there are ulcerations or ſores in the 
bladder. And, inſtead of common ſoap-leys, I would recommend 
the lixivium of Ne 64.] made with N potaſh and ſhell-lime, for 
the reaſons there offered. 

QU1CK-LIME, as we have already obſerved, has been a long 
time looked upon by the chymiſts, as containing in it a powerful re. 
medy againſt the calculus, The powder of calcined egg-ſhells, 
which makes a principal part of Mrs Stephens's medicines, is com- 
mended by Barbette as of incomparable uſe in all ſuppreſſions of 
urine from the ſtone or gravel *: And the aſhes of burnt ſnails, 
another ingredient in her N are mentioned near ſeventeen 

hundred years ſince, by Pliny, as a good remedy againſt the ſtone +, 
But, from the above experiments, it ſeems reaſonable to. think, that 
the virtues, whether of ſtone or ſhell-lime, may be more ſafely con- 
veyed into the blood by means of lime-water than any way elſe; for 
Time, freſh from the fire, is too acrid and corroſive to be taken into 
the ſtomach; and, after it is ſlaked by two or three months keeping, 
as Mr Stephens directed, it gains in mildneſs only what it loſes in 
virtue |; though, even after all, it is a medicine which ſeems to be 
neither innocent nor agreeable, 
So A is not only inferior to lime- water, as its lichontriptic virtue 
is leſs, but as it abounds with an alcaline ſalt, which, when the 
ſoap is taken in large quantities, occaſions great pains in the uri- 
nary paſſages, and is of bad conſequence if there are any ulcera- 
tions in theſe parts. Nay, the ſtimulating quality of ſoap is ſo re- 
markable, that although lime-water, with a ſmall proportion of I 
ſoap denn, ſoftened with: a little ſtarch, gave no uneaſineſs when in 
jecded þ 
% In omnimodo vrinz a calculo e teſtæ ovorum calcinatz; ad ſerup. ii. vel 
* drach. i. aſſumptæ, omnia ne medicamenta precedunt.” Barbette rann. lib. 4. 
5 5 
"I oh Eaſdem (ſciz. cochleas) exemptas teſtes tritaſque tres in vini cyatho bibi, ſequente die 


« quas, tertio die unam, ut ſtillicidia urinz emendent: Tx8TARUM VERO INANTUM en- 


* * AD CALEULOS PELLEXDOS, Plin, Hiſt, natural. lib, 30. cap. 8.“ 
4 See No. 20. ade 
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jected into the bladder of dogs: yet a ſmall quantity of ſoap diſ- 
ſolved in the ſame lime-water never failed, ſoon after being inject- 
ed, to cauſe 188 irritation; nor was the ſtarch of any avail to 
prevent this * Eo: — 
Bur, further, how ſtrongly ſoever ſeveral of the above mention- I 
ed medicines may be endued with a virtue of diſſolving the ſtone; | 
yet lime-water ſeems to have this inconteſtible advantage, that it [| 
may be injeaed moſt ſafely into the bladder; and by being applied it 
immediately, and unchanged to the very ſurface of the calculus, it — 
may be well expected to haſten its diſſolution very eonſiderably. 
Ir has been alledged by ſome, that lime- water alleviates the pa- 
3 tient s pains, by covering the ſurface of the ſtone with the calcari- 
ous matter which it contains, and conſequently rather increaſes. 
than leſſens its bulk : and that it cruſts the ſtomach all over with 
| a coat of lime; and therefare muſt be a. pernicious medicine when. 
| taken in large quantities, and uſed long.. 
In anſwer to theſe objections, it is ſufficient to. tre; that A: 
large quantity of lime-water contains only a very ſmall portion of 
earthy matter , and that it does not depoſite one grain of this mat- 
ter as long. as it is kept cloſe from the external air. Since there- 
fore the urine, while in the bladder, has as little communication 
with the external air, as if it were in a bottle hermetically ſealed, 
the lime water, which makes a part of it, can let fall no powder to 
cover the ſurface of the ſtone. Add to this, that lime- water mixed 
with /al ammoniac. or urine, neither throws up a ſcum, nor lets fall 
= a calcarious ſediment, even when expoſed to the air F. Indeed, as 
: lime- water changes the calculous matter in the urine into a light 
white ſediment; if this ſhould be ſuppoſed to cover the ſurface of 
the ſtone, it would, in ſome meaſure, defend the bladder againſt its 
ſharp points. 
Ir may be thought that lime-water, perhaps, lets fall part of its 
calcarious matter in the ſtomach, which is not always ſhut, but 
has a communication with the external air as often a as we ſwallow: 


this, 


. „ Langriſh's Phyſical experiments, p 30. | +: See page 364. above, | | 1 
7 dee page 348. above. | 


air has to the ſtomach, the ſhort ſtay which the lime-water make 
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this, however, ſeems to be prevented by the little acceſs which the 


in it, and the mixture of the different things it meets with there, 
Further, as lime-water becomes effete, as ſoon as it loſes its earthy 

matter, if it were deprived of this in the ſtomach, it would he. 
come ineffectual in the cure of the ſtone. But experience, * 
is the moſt ſatisfactory proof of the innocence of any medicine, 
ſhews us, that lime-water may be uſed daily in large quantities 
and p in for years, without injuring the health, impairing 
the appetite, or weakening the digeſtion; nay, it often mends all 
theſe. This was the caſe with the late Lord Walpole of Woolter- 
ton, who, after he had uſed lime- water and ſoap above three years, 


wrote me, that they were ſo far from hurting him in any reſpecd, 


that they had given him a better 1 and improved his ſtate 


of health. 


ALTHOUGH there are few urinary ſtones 10 hard as to reſiſt oi. 


ſter-ſhell lime- water out of the body, yet, as the virtues of this 


medicine, as well as ſoap, are greatly weakened, by their being 
mixed with the whole maſs of blood, before they arrive at the blad- 
der, it is no wonder if they make but ſmall impreſſion on the hard- 


er ſtones, and only diſſolve ſuch as are of the ſofter kind. How- 


ever, even in caſes where they are not able to accompliſh an entire 


_ diſſolution, they generally give ſurpriſing eaſe to the patient, and 
at leaſt prevent the farther growth of the ſtone. They 12 0 the 


laſt effect, by deſtroying the petrifying quality of the urine *; and 


the firſt, by wearing off the ſharp points and rougher parts of the 


ſurface of the ſtone, which uſe to prick. and irritate the tender 


5 membrane of the bladder: At the ſame time, it is not improbable, 


that the ſmall part of the ſtone, which is diſſolved by the medi- 
Cines, May, partly, remain on its ſurface, in the form of a white 


chalky powder, as happens to gravel-ſtones immerſed in lime wa- 


ter out of the body 


Bur, 


* Vid. Sect. 2. No. 11. above. 
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Bur, as it would betray no ſmall weakneſs to believe, that lime- 
water and ſoap always diſſolve the ſtone when they relieve the pa- 
tient; ſo it beſpeaks a mind greatly under the influence of preju- 
dice to deny that theſe medicines ever diſſolve this concretion; 
Gnce there have been many inſtances of patients, who, by the uſe 
of them, have paſſed calculous fragments at different times, for 
months, nay, Years together. However, as it may be alledged by 
ſome, that theſe fragments were not part of a larger ſtone, and fo 
no proof of the diſſolving power of the ſoap and lime-water ; I 
ſhall here mention the caſe of a patient of my own, where the con- 
trary was evident beyond all manner of doubt. The Reverend Mr 
J. L. a clergyman of the church of Scotland, who had been much 
afllicted with the ſtone in his bladder, not only found himſelf 
greatly relieved of his former complaints, by ſwallowing daily, for 
a few months, an ounce of Alicant ſoap, and drinking near three 
Engliſh pints of oiſter-ſhell lime- water, but paſled a vaſt number of 
calcalous fragments _ different ſizes ; the largeſt was + of an inch 
in length, and near + of an inch in breadth. Their Bande Was. 
partly covered with a 1 chalky cruſt. All of them were thin 
and appeared evidently to be rata, layers, or coats thrown off a 
large ſtone 3 eſpecially the large pieces, which were remarkably 
convex on one fide, and concave on the other. An inſtance not 
unlike this we have recorded by the late celebrated Dr Mead, 
in the following words: Medicus quidam Londinenfis, mihi ami- 
* ciſimus, hac ipſa medendi via mercatorem graviter laborantem 
* eripuit ; plurima enim fruſtula, nunc cruſtularum, nunc exiguo- 
rum nucleorum inſtar, ſimul cum urina foras ejiciebantur #*,” 
Urox the whole, we have found in lime-water, particularly in 
that which is made with oiſter or cockle ſhells, a menſtruum for the 
calculus, ſo innocent and mild, that it may be taken into the ſtomach 
without any harm, and injected into the bladder without the leaſt 
danger of corroding it. Such a menſtruum as this the learned Boer- 
haave did not we ea of being one day diſcovered, as he had found 


the 
®* Monita et Præcepta ts P. 178, 
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the ſpirit of rye-bread poſſeſſed of a ſurpriſing power to diſſolve cer. 
tain ſtones, though it did not injure any parts of the human body“. 

I don't know whether it will be thought worth while juſt to ob- 
ſerve, that lime-water appears, from the above experiments, to be 


poſſeſſed of all the qualities which Van Helmont required in a me- 


Ou that ſhould ſafely diſſolve the ſtone, viz. 

APTUM fit in urinam mutari, ut ſcilicet locum affectum 
8 N That lime- water alters the nature of the urine, and com- 
I its virtues to it, appears from exper. under lecte- 2c 


% HABEAT in ſe poteſtatem ſolvendi repagula calculi.” See 
er under ſect. 2. and 3. 


3. POSSIDEAT iſtud in proprietate ſpecifica,” 5 
4. Bir ſubtile, ut quaquaverſus eat, ſuumque eminus objectum 
40 demoliri queat.” See ſect. 9. No 57. 59. and 61. 
5. Aulcuu fit naturæ, ne ſcilicet cuncta pervertat. See ſect. z 


No 19. and ſect 9. No Gi. 


SECT, XIV. 
The di Holving powers of the menſtrua. 
F, in the foregoing . the weights of the geren pieces 


of the ſame calculi, and the times they were immerſed in the 
different menſtruums, had been all equal, the ſtrengths of the mer- 


ftruums would at firſt ſight have appeared; but ſince the caſe is o- 


therwiſe, and I did not advert to this inconveniency ariſing from it, 


till it was too late; in order to remedy it as much as poſſible, I ſhall 


here ſubjoin a table of the proportions which the diſſolving powers 


of menſtruums for the calculus in the above experiments bear to one 
another; but, previous to it, I ſhall briefly mention the grounds up- 


on which it is built. 1 
Ir the weights, and * the ſurfaces of two ſimilar 


Pieces of the ſame homogeneous calculus be equal, and the ine 
: wh 


Element. Chem. vol. 1. de menſtruis, 
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which they are immerſed in different menſtruums be alſo equal, the 
powers of the menſtruums will be directly as the quantities diſſolved. 


Ir the weights and quantities diſſolved be equal, the powers of 
che menſtruums will be inverſely as the times during which the calculi 
were immerſed. 

Ir the quantities diſſolved, and times of immerſion of two ſimilar 
pieces of the ſame calculus be equal, the powers of the menſtruunis 
will be inverſely as their ſurfaces, and conſequently as the ſquares 
of their diameters, or the ſquares of the cube- roots of their weights. 

THEREFORE, when the times, weights, and quantities diſſolved 
are unequal, the powers of the menſtruums will be directly as the 
quantities diſſolved, and inverſely as the times and ſquares of the 
cube: roots of the weights of the calculi. Thus, ſuppoſing M, m, to 
be the power of the menſiruums, Q. q, the quantities, T, t, the 4 1 
and W, w., the r of the calculi; then M: m: :Qx tx TE 
x T' x WF 

Ir the ſame menſtruum be en in Gäddleing fimilar pieces of 
different calculi, when the calculi are of the ſame hardneſs, the times 
; required to accompliſh their total diſſolution will be directly as their 


diameters. When the diameters are equal, the times will be direct- 
ly as the hardneſſes. Wherefore calling H, h, the hardneſſes, T, t, 
the times of total diſſolution, and D, d, the diameters. T: t: :D 


E 5 
* H. d x h. Whence H: h :: 1 
e . 


1 A LL 


Difſolving 


1 Menſtruums. EE Io ' Powers. 
Stone lime-water, experiment 11. - 3 0 
Strong ſtone lime- water, exper. 12. — 3 
Oiſter-ſhell lime- water, exper. 16. - —— 296. 


Stone lime-water in cold er in the month of May, 
. 13. 5 „„ - 49 
TI — 
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Difſoly; 

Menſtruums. en 
Oiſter-ſhell lime- water in ſaid cold digeſtion, exper. 18, < 124 
Lime-water made with oiſter-ſhells, which had been Expoſed | 

to the air for 35 days after calcination, exper. 20. 112 
A ſolution of ſoap in common water, exper. 0. 75 
A ſolution of the internal part of ſoap in ditto, exper. 73. 5 108 
A ſolution of the external part of ſoap in ditto, exper. 73. 40. 
A ſolution of ſoap in ſtone lime-water, exper. 66. firſt ian 195 


A ſolution of ſoap in ditto, exper. 66. ol 150 
Oiſter-ſhell lime-water and ſugar, exper. 3 5. „„ ;ͤũ Mt 
Oiſter-ſhell lime-water and honey, exper. 34. — 3 79 
A ſolution of ſoap in common water with ſugar, exper. 71. 67 
A ſolution of ſoap in water with honey, exper. „„ 
A ley of oiſter-ſhell lime and potaſh, exper. | 64. ] p. 396. 3112 
A ſtronger ley of the ſame kind, p. 39 5. K 00 
Glaſgow {oap- leys, 5 P. 390. 314. 5 10945 


„E 0 5 1 8 C * 1. P* * 
Edinburgh, Nov. 9. 1742. 


8 I conceive the following hiſtory, incomplete as it is, may ſerve 
conſiderably to recommend the uſe of lime- water in the ſtone, 

T have ſent it to be publiſhed (if you think it deſerves a place * 
your collection) as an appendix to a former paper upon this ſubjed. 
James LITSTER, of Macky's mill, in the county of Fife, aged 
fifty-ſeven, about nine years ago, was much hurt by a ſevere fall 
upon a mill- ſtone; and, after that, began to be troubled with grave] 
in the kidneys, and vreters. At this time he had a great pain in 
one of his kidneys and ſtoppage in his belly, like an iliac paſſion. 
After a clyſter, he had paſſage, and was eaſier, and the ſtone or ſtones ' 
paſſed into his bladder: But he did not obſerve that he voided any 


with his urine, till a long time after ; ; and has ever ſince had all the 
: ſymptoms 
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ſymptoms of a ſtone in the bladder. _ He has great pain in making 
urine, is not able to uſe exerciſe, and, upon motion, feels the ſtone 
pricking him in his bladder. Riding at a trot gives him remarkable 
uneaſineſs; and after it, or much walking, his urine is — 
tinged with blood. 

Hz has been ſubject for ſeveral years to have his ſymptoms, at 
certain periods, exaſperated. During the fit, he is in great diſtreſs; 
and his urine, which he has an inclination to make every two or 
three minutes, comes away in drops, with ſevere ſtimulating pains. 
Tux fits generally laſt three, ſometimes four weeks, and return 
after an interval of fourteen or twenty days. 
He took Mrs Stephens's medicines for two months without any 
benefit; but found his pain increaſed by them, his ſtomach put out 
of order, and appetite greatly deſtroyed. _ 
H has alſo uſed ſoap for ſome time, to the quantity of three» 
fourths of an ounce a-day ; but without any ſenſible benefit. 
| 1 adviſed him, along with the ſoap, to drink lime-water made 
with calcined cockle-ſhells, beginning with two Engliſh pints; and 
if it agreed with him, to increaſe the quantity to three pints or more 
every day. 
Dr the ift of * 1742, 4 N days before he began to uſe 
che lime-water, he was attacked with a ſevere fit of pain, and diffi- 
culty of urine ; which laſted twenty days; ; in which time he paſſed 
a good deal of tough ſlime. But, in eight or ten days after this 
was over, he found himſelf eaſier than he had been for a year be- 
fore, and made his urine more freely, and with leſs pain. 
Jr 2. Having uſed the lime- water ſcarce four weeks, he rode 
fourteen miles to a market. During the riding, he felt ſome pain 
in his bladder. Notwithſtanding which, next day, he was quite 

eaſy ; whereas, formerly, if he had made any journey on horſeback, 
he was ſure the day following to be in the utmoſt SOT and to 
continue ſo for ſeven or eight days. 

WHEN he ſtoops down, or makes any ſudden motion, he ſtill 
feels the ſtone puſhing him in the bladder; but not near fo ſharp 
as ah His urine, fince he uſed the lime-water, depoſites a great 
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deal of whitiſh ſediment ; and he thinks it has given him a bet. 
ter appetite than he has had for ſeveral years paſt. | 

FROM the 2d of July, he drank above three pints of lime- water 
every day; and was very eaſy till the 20th of that month, when 
he had a fit as uſual; but it laſted only eleven days: and then he 
had only pain in making his urine ; which, however, was leſs {- 
vere than what he had formerly been uſed to have. His belly be. 
ing generally coſtive during the fit, I ordered him an infuſion of 
Jenn; from which he had conſiderable relief. 

He continued very well all the month of Auguſt; and walked, 
upon the 2oth of that month, fix miles in a few hours, without any 


pain or trouble: whereas, for ſome years paſt, he could not walk 
even one mile without much pain. 


Upo the 1ſt of September, he found his urine much obſtrudted; 
and had a fit which laſted nine days : : But, though his provocations. 


to urine were frequent, and the difficulty 1 in making it conſiderable; 


yet, after voiding a few drops, he was eaſy, and had no ſtimulating 
pains, From this time, to the end of October 1742, he was as well 


as if he had had no- ſtone, was able to go about his buſineſs, from 
which he had been long laid aſide, and was fit for any work that 
did not require great ſtrength. He can ride now as well, either «2 
a trot or gallop, as ever, and never finds any thing pricking him in 


his bladder, not even when he has the fit. From the beginning of 


July he made no uſe of ſoap, and found no other i inconveniency, 


than that he thought the lime-water bound his belly a little more 
for the want of it. He is ſo ſenſible of the benefit he has had by 


drinking lime-water, that he is reſolved. to: perfaſt-” in it in hopes of 


a a compleat e cure *. | 
[ 
From October 1742, James Litſter continued drinking the aw water near two years, to 
che quantity of three Engliſh pints a · day; during which time he paſſed. great plenty. of ſandy. 
tuff, was remarkably eaſy, and went about his ordinary, buſineſs. without any pain or inter- 
ruption, Aſter September 1744, he gave over the conſtant uſe of it: But, when after catch. 
ing old, or great fatigue, he had difficulty of making his urine, with ſome pain; and paſſed 
a good \'cal-of flime, with ſome ſand; upon having recourſe: to the lime: water in ſmaller: 
quantities, he was ſoon relieved.. Since. the year 1744, he has, upon. motion, felt nothing. 
weighty like a ſtone in his bladder, (as he uſed formerly to do), although he has often walked 


dea miles a-day, made pretty long journeys on horſeback, and frequently rode at a. * | 
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j have had occaſion to order oiſter- ſhell lime- water for many other 
patients afllicted with the ſtone ; but have not yet met with an 18. 
tance, except one; where it was drank to the quantity of three Eug- 
ich pints a-day, and any tolerable regimen obſerved, without the 
patient's finding himſelf, in a few weeks, ſenſibly eaſier“. When 
the ſtone is ſmall, this will happen moſt remarkably, as was the 
caſe with Mr Millar; but, if it is very large, even after its ſurface 
is ſoftened, and the rough points worn off it by the lime-water, it 
is not to be imagined, but that by its bulk it muſt ſometimes give 
uneaſineſs, eſpecially in making urine: but the patient has this to 
comfort him, that while he continues his medicine, the ſtone is daily 
growing leſs. And there is one ſure mark by which any one taking 
kme-water, ſoap, or ſoap-leys, for diſſolving the ſtone, may know _ 
if his urine is ſo far changed as not to be further capable, at 
| leaſt of furniſhing any new matter for increaſing its bulk, vigz. if, 
by the uſe of theſe medicines, the ſediment. of his urine, from a. 
browniſh colour, becomes white. . 


I ſhall only make one obſervation upon this hiſtory, which the- 
moſt rigid infidels with regard to the diſſolution of the ſtone muſt 
acquieſce in; and that is, ſuppoſing lime- water could not diſſolve 
the ſtone, yet, ſince it is, capable of giving ſuch eaſe and quiet to 
thoſe who labour under it, whether would it not be more adviſe- 
able for ſuch, eſpecially if advanced in vears, to reſolve upon drink- 
ing a bottle of this every day, during their whole life, than ſub- 
mit to one of the moſt cruel, and, at the ſame time, not the leaſt 
dangerous operations in ſurgery? Fs | 
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so that it ſeems probable, that the tone, if yet undiſſolved, is at leaſt conſiderably diminied 
in its bulk, and ſoftened in its-ſurface. 1t may be worth while to obſerve, that this patient, 
rotwichſtanding his drinking . cockle-ſhell lime-water for above two years, to the quantity of 


three Englifh pints a-day, had neither his appetite nor digeſtion any way impaired,. nor his 2 
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health injured by it. 
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* If chere is, along with a ſtone, any ulceration in the bladder, as ſometimes happens, the 


lime Water will often fail in giving relief; and yet it ſeems, even in this caſe, to be the beſt: 
Rey we know of, eſpecially if it is not only drunk in large quantities, but alſo injgcted: 
daily into the bladder. . 
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HO RA c E WA L P 0 L. E, By; afterwards Lord WaLroIR 
of Woolterton, 


E H N 


Reverend Dr N EWC O M E, Canon of WINDSOR, afterwards | 
Lord Biſhop of Llandaffe, 
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1. The CASE of the Right Honourable MORACE WAL 


Written by hirſclf. 


BO UT eighteen years ago, when his Majeſty reſided at 


Hampton-court, I was taken ill with what was thought to be 
a fit of the cholic only, being ſubje to that diſorder when I was 
very young; and the phyſicians treated me accordingly : When ſome 
days after, I was got perfectly well, in making water one morn- 

ing, I voided a ſtone in the pot about the bigneſs of a barley- 


coorn, which, without doubt, had occaſioned, while it lay in the 2 


rcter, the cholical pain I had felt. From that time, I was frequently 
troubled with ſevere fits of the ſame pain, which laſted until, by 
| turpentine-clyſters, and other lubricating medicines, I had brou ght 


away a ſtone, Being adviſed at laſt to drink a pint of whey, made 
with cream of tartar, every morning; and having followed that 


method, from the beginning of May to November, at the end of 


two years, (during which time my pains frequently returned and 
ended in the ſame manner), I found myſelf perfectly cured : For, 


having perſiſted 1 in drinking of whey yearly, I continued free from 
| thoſe pains, voiding only at times ſome red gravel till 1747. In the 
| ſpring of that year, while I was at a friend's houſe in town, to dine 
there, having need to make urine, I made inſtead of it what ap- 


= peared to be almoſt clear blood; and ſo, from time to time, for al- 
moſt all that year, I was often called upon to make water, by very 


ſhort intervals, which was more or leſs diſcoloured, ſeldom very 
clear, and frequently attended with great pain and ſome gravel. 
That whole year, until the next ſpring, I took variety of things of a 


lubricating and cooling nature, which it is unneceſſary to detail, 
without any good effect. The next winter, in town, I found I grew 


daily worſe, and although 1 did not always make bloody or coffee- 


water, yet my provocations to urine (which, after a haſty guſh of a 


ſpoonful of water, Tuddenly ſtopped with exceſſive pain) were more 
— e frequent, 


434 THE RIGHT HGNOURABLE 


frequent, and were attended with a fengſinus and irritation at the 


end of my yard. Mr Ranby the ſurgeon, and Mr Graham the a- 
pothecary, having often viſited me, and having got conſtant ac. 
counts of my diforder, and the ſymptoms that accompanied it, 


both declared, there muſt be a ſtone in my bladder. I was willing 


to be probed ; but, as I had no thoughts of being cut, Mr Ranby 
declined undertaking that troubleſome office, being perſuaded, 
without the trial, I had a ſtone in my bladder. Lord Barrington, 
hearing of my complaint, was ſo good as to ſend me tlie volume of 


Scotch Medical Eſſays, containing Dr Whytt's account of the good 
effects which taking ſoap and lime-water had had in caſes ſimilar 
to mine, with ingenious reflections and directions. relating to that 


eruel diſeaſe, and the remedy for it. Tread them with great ſatiſ. 
faction, and would have immediately fallen into that method; but 
my relations, touched with. the fatal effect which Dr Jurin's lixi- 
vium had had upon the late Lord Orford, would not ſuffer me to 


follow my own inclinations. 


WIL E I had a. ſevere fit upon me, I was viſited: by the Earl of 


Morton, who, upon hearing what was my diſorder, gave me an ac- | 
count of the powerful benefits and entire cure which Mr Somers had 


found, 


Late one of the commiſſioners of his Majeſty :s cuſtoms in Scotland. 


The Earl of Morton having, at this time, wrote to Mr Somers to ktow more particularly 
the method of cure which he uſed, received from him the following letter, which his Lordſhip | 
was pleaſed to give.me, with allowance to. publiſh; it with Me Walpole! s caſe, 1 


— 4 


: My Lon D/ 


«In obedience to your Lordſhip's command«s, which reached me yeſterday, I have the bo- 
„ nour to ſend you an account of the regimen which recovered me from a moſt deplorable. 


* illneſs that had, a long time, baffled our ableſt phyſicians. 


« ]:took.four drams of. 42 3 "00 times a- day, early i in che morning, at eleven be · 
« fore noon, at five aſter noon, and at going to bed. Upon a diſtaſte I have to pills, diffol- 


"0 ved each doſe in about half a pinr of oiſter ſhell lime water. To make the draught more 


nl palatable, I added a little milk, The lime-water, thus mixed, was the only liquid [ drank 
during my indiſpoſition; and, as I thinkits power alone ſufficient to prevent any new con- 


* cretion, intended to continue in that practice. By this meihod, my diſmal complaints, 


in a few weeks, vaniſhed; and, in about two months, 1 happily voided a ſmall ſtove, 2 
4% ſaiooth, 
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ſome tume without ſucceſs. 


Tx1s example, by the encouragement of Mr Giakam my apo- 


thecary, fixed my reſolution to follow that method ; and according- 
ly, before I left the town, 1 often peruſed Dr Whyrtt s eſſay relating 
to the ſtone. 


IN March 1747, I began at firſt with taking every day half an 


| ounce of Alicant ſoap, made into pills, with a ſyrup of marſhmal- 


| lows, and drank upon it about a pint of lime-water made of oiſter- 


ſhells, mixing a ſpoonful of milk with it, and drinking a (poonful 


after it, to take away the nauſeouſneſs of the taſte. 


Upoy the road, as I went into the country, in May 1748, I had 
2 molt ſevere fit at Newport, making bloody water, with frequent 


interruptions, and ſhort intervals, attended with violent pains, 


which continued upon me to ſuch a degree, that I could not en- 


dure the horſes to go more than a foot Pace for above ſeventy miles, 


till I got home. 


AFTER my arrival there, 1 was ; tolerably well for ſome days; but 


the leaſt motion in a coach, or even in walking, brought the diſor- 
der upon me. I was always (which is remarkable) intirely eaſy 
when I lay a-bed; but was obliged, when I got up, to take to my 


couch, and could not venture to move from thence but on ſome ne- 
ceſſary occaſion, In the mean time I continued to take the ſoap 


and lime-water, which, by degrees, I increaſed ſo far as to take, at 


different times, an ounce of ſoap, and three pints of lime-water a- 


day; obſerving a very regular diet. After ſome months I found 
myſelf extremely eaſy 1n my ordinary motions; but I never. ven- 
tured to walk far, nor go at all in a wheel carriage, keeping my- 


134 2 3 Th ſelf 


" Gia and to be ſure much diminiſhed wy this diſſolvent; ie frequently 8 diſ- 
* charged gravel of the ſame colour, I heartily wiſh it mop have the ſame effect Ow your 
© Lordſhip's friend, lam, Oe. ; 
EdixBurGH, November 10, 


1747. 
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found, in voiding the ſtone that had törbicnted him for many 
years, by adding lime-water to the Wb which he had taken for 
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ſelf as quiet as I could, until I thould be obliged to go to parlia- 


ment. 
JusT before I left the country, Mr Ranby made me a viſit ; and, 
altho' I had felt no pain or {ymptom of my diſeaſe for ſome time, 
he adviſed me not to hazard going to town by any means, unleſs in 
a litter: however, having cauſed a voiture to be made, I undertock 
the journey in it, the 20th December 1748, which was regulated by 
the horſes going no faſter than a gentle will, and but —_ miles 
a day. 
THE cold weather, and the tediouſneſs of creeping ſo flow, made 
the coachman ſometimes fall into a trot; which 1 perceived; but 
finding no inconvenience, did not check his pace. The ſet ſtages 
were obſerved ; but the laft two days, and. particularly the laſt. 
day, the coachman drove from Harlow to White-chapel, as full a 
trot as the horſes could go at any time, and I felt not the leaſt dif- 
order. I took a chair at Whitechapel, and all that winter uſed no- 
thing elſe, and continued extremely. well : But, about two months 
after my arrival in town, I found ſome ſmall uneaſineſs in making 0 
water, and in two or three days, I voided, with my urine, ſome- 
ching of a flat ſhape, about the bigneſs of a filver penny, covered 
with a ſoft white mucus, which, when it was dry, was plainly of a 
ſtony ſubſtance, and, after that, have never ſince been troubled 
with the leaſt ſymptom. of that cruel diſeaſe: And I found * 
ſelf ſo well in the country, laſt year 1749, that, contrary to the ad- 
vice of all my friends, I undertook, in my coach, a journey to Chatſ- 
worth in Derbyſhire, at leaſt 160 miles from my own houſe in the 
country. to pay a viſit to the Duke of Devonſhire, the horſes go- 
ing as round a trot as they could conveniently according to the road; 
and the laſt 10, or rather 15 miles, from Hardwick to Chatſworth, 
a molt rugged and rocky way, we-neither ſpared: ourſelves nor our 
| horſes ; and although the great ſhocks upon the ſtones broke the 
ſprings of my coach, yet they gave me not the leaſt uneaſineſs; and 
1 have ever ſince continued, with reſpect to my former diſorder, as 
well as Jever was in my life. But I now and then voided ſome red 
gravel, after 1 had ſat a great while in the houſe-of commons. 


As 
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As I never perceived that I voided, during my illneſs, any fleaks 
of a ſtone, beſides the above-mentioned, and was never ſearched 
by any inſtrument ; I can no otherwiſe pronounce it to be a ſtone, 
unleſs by the ſymptoms I felt, and the judgment of the — and 
apothecary that attended me, from theſe ſymptoms. 


Bur it is very remarkable, as I have ſaid before, that I never felt 
theſe ſymptoms while I lay a-bed, nor to ſo great a degree when. 


on my couch as. upon. my legs; which looks as if the poſture made 


great alteration ; and that, methinks, could not have been the caſe, if 


1 had been troubled with a Carbine corroſive humour only. I muſt. 
leave it to the learned in phyſic, to make what concluſions they 
think fit from this true ſtate of my caſe. I think I remember in- 
ſome of Dr Whyrtr. 8 obſervations, that although the ſoap and lime- 


water were not able to diſſolve or bring away the ſtone, yet they 
might cure its painful ſymptoms, and hinder, it from vulnerating 
any part of the bladder, by blunting its ſharp points, rendering 


its ſurface ſmoother, and even covering it, in ſome meaſure, with. 


2 kind of mucilage. This may poſſibly be my caſe, if 1 have ſtill. 
a ſtone there; and thereforeT continue to take the third part of the 


ſoap and lime-water daily, which I uſed when I took the full quan- 


April 21. 1750. 1 | 
e II. WALPOLE. 
| The 
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The SEQUEL of Mr WAI. POLEs Caf, 


Containing an account of the ſtate of his health, with reſpect to the ſtone 
in his bladder, from November 1750, to the end of April 1752. 


Cockpit, April 28. I752, 
ETER having found myſelf, for two years together, perfectly 


well, and free from all ſymptoms of my former diſorder, I took 


no more than one third of the ſoap and lime-water that I had for- 


merly uſed. 
In November 17 50, I came out of the country in my coach, in the 


uſual travelling pace, without the leaſt inconvenience; but having 
ventured, after I came to town, to go now and then in a coach upon 
the ſtones, I began, at times, to feel the ſymptoms of my former 


diſorder, which, upon any motion, beſides that of going in a chair, 
even by walking to any degree, increaſed upon me; and driving on- 


ly in my chariot, through the parks, to Kenſington, without going 


upon the ſtones, I found myſelf much troubled with making fre- 
quently and involuntarily, water, ſometimes bloody, though. not 


with much pain. . 


How EER, taking the precaution of going by water, as far as 
the Old Swan, and being carried from thence in a chair as far as 


White-chapel, I ventured in a chariot, fitted up with the beſt French 


ſprings, to go into the country with Mrs Walpole, laſt June a- 
bout mid-ſummer ; but before I had got half way to Epping, tho 

the horſes went but a flow pace, I felt as great uneaſineſs, attended 
with the ſame ſevere ſymptoms, as I had ever done; which fre- 


quently returned and continued upon me, during the whole jour- 


ney, for four days together, with little or no abatement, but while 
I was in bed; where, as formerly, after I had lain ſome time, [ was 


perfectly eaſy the whole night. 


As ſoon as I got out of my chariot, upon my ta at my houſe 


in che — I had indeed a cruel fit; ; but after I had reſted * 
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night, and kept myſelf as quiet a poſſible, for a few days; I found 
my ſelf perfectly well again: and as | never went in a coach, and 
did not walk much during my whole {tay in the country laſt year, 
for about five months together, I never felt the leaſt ſymptom of un- 
caſineſs. 

Sof few days before left the country, I took a turn or two 
round my park, in. my chariot, free from pain, which encouraged 
me to undertake a journey to town again, laſt November, in my cha- 
riot, by ſhort. ſtages and gentle driving; and it was perform- 


ed, in five days, to White-chappel *, without being ſenſible of 


the leaſt inconvenience any part of the way : Neither bave I felt 
any ſince my arrival in town, and I ſtill continue well, taking daily, 
as I have conſtantly done ſince June 1751, when I. went laſt into the 
country, the full quantity of ſoap and lime-water that I formerly 


took, Viz, an ounce of the former, and near three pints of the latter. 


H. WALPOLE. 


MR WALPOLE continued well from April 1752 to September- 
1754, taking about an ounce of ſoap, and three pints of lime-wa-- 
ter daily; but finding, of late, that the ſoap opened his belly too 


much, he has ſince taken it in leſs quantity. In ſummer 1754, he 
frequently road in his coach forty Engliſh miles a-day without the 
leaſt uneaſineſs, or ill conſequence :- and he ſays he is now quite well, 


and rather in better health than formerly, believing that lime wa- : 


ter is a great cleanſer and ſweetener of the blood. 


5 ran Mr. Walpole $ houſe in a Norfolk to London, i is about a | hundred miles. 
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II. A further continuation of the CASE of the Ricnr Ho- 
' NoURABLE HoRACE Lord WALPOLE, with an account 
of what was obſerved after his death, upon opening his body ; 
being the copy of a letter from John Pringle, M. D. F. R. 8. 5 


Dr Robert Whytt profeſſor of medicine in the e of E. 
e 


8 IR. ＋ 5 London, 22d Feb. 1757. 


IMAGINED, that upon hearing of Lord Walpole's death, you 
would be deſirous to know the ſtate of his Lordſhip's bald 
from the time he publiſhed his own caſe; whether he continued 
the uſe of his medicines to the laſt; what diſtemper he died of; 
and, if his body was opened, what was the condition of his blad- 
der and kidneys. 1 informed myſelf, as well as I could, of all 
theſe particulars ; and I hope I ſhall be able to give you ſome ſa- 
tisfactory account of moſt of them. 

LAST year, in the month of March, about ten months r his 
Lordſhip' s death, I happened to meet him at a friend's houſe, where 
he dined, and never ſaw any man of his age with a more health- 
ful appearance. He was then in his 78th year. He eat with an ap- 
petite, and of a variety of diſhes; drank ſome Madeira, and was 
very chearful the whole time. His Lordſhip then told me, that he 
had enjoyed perfect health ſince he ſent his caſe to the Royal ſo- 
ciety; that he thought it probable there was ſtill a ſtone in his 
bladder, but ſo diminiſhed, or- ſmoothed, as to give him no 

uneaſineſs; that he did not think it ſafe to go about the ſtreets 
of London in a coach, but that he went every where in a chair; 
and that, in the country, he could travel 40 miles a-day in his 
poſt-chaiſe, without fatigue, or feeling any of his old pains up- 
on the motion. That he continued to drink, for a conſtancy, 


three 


* Read April 21, 1757. 
+ Vid, n . vol. 50. part 1. p. 205, 
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three pints of oiſter-ſhell lime-water daily; and to take, as often, 
from half an ounce to a whole ounce of ſoap, by way of lenitive. 
All theſe circumſtances I am ſure of, becauſe I noted them down 
when I came home. 
FroM this time to the beginning of winter, Lord Walpole (as 
Mr Graham, his apothecary, informed me) continued in the ſame 
| fate of health. But ſome time after coming to town, his Lord- 
ſhip was ſeized with a lingering feveriſh diſorder, very much affect- 
ing his ſpirits, but entirely unconnected with the ſtone. Dr Shaw, 
who attended his Lordſhip for about a fortnight before his death, 
told me, that there had never been any ſtoppage of water or paſſing 
of bloody urine, or any pain about his bladder or kidneys, during 
his laſt illneſs; but that he now and then felt ſome irritation in 
making water, a ſymptom too inconſiderable to require any other me- 
 dicine than the continuation of his lime- water: which, in a ſmaller 
quantity, he drank till within two or three days of his end. 
MR RANBY and Mr Hawkins, ſurgeons, with Mr Graham, were 
preſent at the opening of the body; and from the two laſt 1 recci- 
ved the account of the diſſection. - 
THE coats of the bladder appeared to be a little thicker than na- 
' tural, but were otherwiſe ſound. The glandula proftata was of a 
large ſize, but diſtempered. They found three calculi, two lying 
looſe in the bladder, and the other, a very ſmall one, ſticking in 
the paſſage, at that part which is ſurrounded by the proſtate gland. 
Mr Graham favoured me with a fight of them all. The two firſt 
were very much alike, being of the ſhape and ſize of the ker- 
neh of a Spaniſh nut; only the ſides were irregularly flattened, but 
without forming-any ſharp angle. The ſurface of each was every 
where ſmooth, except where there had been a ſeparation of ſome 
ſmall ſcales, not ſo thick as one's nail; and the largeſt exfoliation 
from one of ' theſe ſtones appeared to have been nearly about the 
breadth of the nail-of my little finger. - The Poliſh otherwiſe, as 
well as the colour of both, might be compared to a boy's marble, 
One of theſe calculi weighed 21 grains, the other 22 grains: they 
were heavy for their bulk, and ſcemungly of a hard ſubſtance, 
| 55 * k K 0 The 
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The ſmalleſt ſtone having been put up with ſome others of the ſame 
ſize, taken out of the gall-bladder, Mr Graham could not be poſi- 
tive which of them it was; and therefore I can only ſay, that what 
he thought moſt likely to be ſo, was about the ſize and ſhape of 
the ſeed of an apple, with the point broken off and the edge ragged. 
This, as J obſerved, was found in the paſſage, ſeemed to be coming 

away, and probably had occaſioned that irritation the patient had 
now and then felt 0 his laſt illneſs. It en only about a 


gr ain. 


* 


No parts could have a ſounder appearance than both the ureter; 
and kidneys. The firſt were not dilated; nor did the laſt contain 
any ſtone, mucus, or gravel: the pelvis in each was of a natural 
Lie. 1 
THE reſt of the abdominal viſcera were in the his healthful 
Nate, except the gall-bladder, which was full of ſtones. The largeſt 
was. about the ſize of a {mall cheſnut, but rounder. The ſurface 
was ſmooth, particularly at one part, where it ſeemed to have rab- 
bed upon a leſſer calculus, of the ſhape of one of the vertebræ of 2 
ſmall animal, without the proceſſes. This laſt had a hollow on 
each ſide correſponding to the convexity of the large ſtone; and 
theſe cavities being finely poliſhed, it ſeemed as if ſometimes one 
fide, ſometimes the other, of the ſmall ſtone had been turned to the 
great one, and had been ſhaped in. that manner by the attrition, 
The largeſt calculus weighed one drachm twoz{cruples and two grains; 
the ſmall one but nine grains: they both. ſunk in water; and felt 
ſpecifically heavier than any ſtones I have ever ſeen taken out of the | 
gall-bladder. Beſides theſe two, there were ſeveral very ſmall cal- 
cult of irregular ſhapes, and of rough ſurfaces, Which all together 
did not weigh above five grains. Mr Graham, Who had attended 
his Lordihip for about 40 years, aſſured me, that he never had any 


ſymptom that indicated a ſtoppage of the bile, or the palage of a. 
ſtone from the gall-bladder into the inteſtines. 


NEITHER the head nor breaſt were opened. 


%. 
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Tu Es E are all the materials I can furniſh you with, relating to 
this caſe. If you deſire to be more particularly informed of any 
of theſe circumſtances, let me kno, and I will endeavour to pro- 
cure you all the lights I can. In the mean while, I ſhould be glad 
to have your remarks upon what I have now ſent you; and ſince 
you have been ſo long in the train of thinking, with more than 
uſual attention, on this ſubjeR, I preſume. it would be very agree- 
able to the gentlemen of the Royal Society to have a paper from you 
on this occaſion; and the rather, as his Lordſhip began his courſe 
of ſoap and lime-water, upon hearing of your ſucceſs by that me- 
thod of cure, Iam, 


SIR, Gr: 


JOHN PRINGLE. 


K kk 2 III. Some 


HI. Some OBsERVATIONS ON the CASE of the late R1icuy 
HoNoURABLE Lord WALPOLE, of Wooltertoon : In a 
letter to Dr John Pringle, F. R. 8 


Edinburgh, March 16. 17 57. 
ER, 7 
1I 181 C IANS have not, perhaps, ied more widely 
in any thing than in their opinions of the medicines late- 
ly propoſed for the cure of the ſtone, While ſome imagined, 
that Mrs Stephens's medicines, or ſoap and lime water, were in 
moſt caſes to accompliſh a diſſolution of the ſtone; others have 
been poſitive, that nothing of this kind was to be expected from 
them : nay, they have condemned theſe medicines, when uſed 
in large quantiries, and long perſiſted in, as hurtful to the ſtomach, 
guts, and urinary paſſages; and have aſcribed the remarkable eale 
which they almoſt always give to calculous patients, to their depo- 


fiting a calcarious powder upon the ſurface of the ſtone, by which 


it is rendered leſs hurtful to the bladder. And this opinion ſeems 

to have been not a little ſtrengthened, by the great quantity of 
| white ſediment obſerved in the urine of thoſe patients who have 
uſed foap and lime-water in conſiderable quantities. Now, as I am 
of opinion, that moſt of theſe objections and doubts, concerning 
the effects of ſoap and lime-water in the cure of the ſtone, may be 
by cleared by a candid conſideration of Lord Walpole's caſe, I ſhall 
trouble you with a few remarks, which have occurred to me, in 
comparing it with the appearances found in his Lordſhip's body af- 
ter death, of which you. were o obliging as to ſend me a particu- 
lar account. 


WI KTEvER doubts may have been emertaline: concerning 
4 FRY of Lord Walpole's complaints, yet 1t now appears evi- 


dently beyond diſpute, that they muſt have been owing, not to a 


ſcorbutic 
» Read Avril 21. 1757. 
* Vid. Philoſophical Tranſactions, vol. 50, part 1. p. mw 
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ſcorbutic corroſive humour in his bladder, as was imagined by ſome, 

but to ſtones lodged in it. Theſe ſtones may poſſibly have lain there 
ſince 1734 3 for from that time to ſpring 1747, his Lordſhip was. 
free of any gravelith complaints, only paſſing ſome red ſand at 
times. But at what time ſoever they may have firit arrived in the 
pladder, in 1747 and 1748, they ſeem to have acquired ſuch a bulk, 
or were become ſo rough or pointed in their ſurface, as to occaſion 
great pain, frequent provocations to urine, and ſometimes bloody 
urine; eſpecially after any conſiderable motion. Theſe complaints, 


HORACE WALPOLE's 


however, were ſoon relieved, by ſwallowing daily an ounce of Ali- 


cant ſoap, and three Engliſh. pints of lime water made with calcined 
oiſter-ſhells : 


quantity of ſoap and lime-water above mentioned. 


2. Ir is highly probable, nay, I think, altogether certain, that 


the ſoap and lime- water not only relieved Lord Walpole of the pain- 
ful ſymptoms occaſioned, by the ſtones 1 in his bladder, but alſo oy” 
vented their increaſe. 


Ix theſe ſtones came into the bladder in 1734, they muſt, in ſo 


many years as. his Lordſhip lived after this, have acquired a very 


great bulk: nay, if. we ſuppoſe them not to have been lodged in the 


bladder above a year before they began to occaſion frequent incli- 


nation to make urine; with pain, and. ſometimes ſudden ſtoppages 
of urine; yet, from. 1746 to 1757, they ought to have grown to a 
much larger ſize than that of the kernel of a Spaniſh nut “. It is 
true, the ſtone may increaſe faſter in ſome patients, and n in 
others; but ſtones, after remaining a dozen or more years in the 
bladder, generally weigh ſeveral ounces. Some years fince I ſaw a. 


ſtone, weighing near 1x ounces, taken from a boy of no more than: 
14 years of age. 


3. Loxm: 


+ The ſtones found in Lord Walpole 8 bladder were of this ſue, and weighed one of chem 


22 and the other 21 grains. 


and from 1748 to 1757 his Lordſhip was kept almoſt. 
intirely free from any return of them, except for ſome months of 
17;0 and 1751, during which he took only one third part of the: 
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3. Loky WaLPoLt's caſe not only ſhews the power of ſoap and 
Iime-water to relieve the painful ſymptoms, and prevent the ; in- 
creaſe of the ſtone in the bladder, but alſo makes it probable, that 
theſe medicines do communicate to the urine a PR, of diſſolving 
the ſtone. 
IN the betete of 1749 his Lentil voided. with kis urine a 
calculous ſubſtance of a flat {hape, about the bigneſs of a ſilver 
penny, and covered with a ſoft white mucus ; and upon the ſurfaces 


of the ſtones found in his bladder there were ſome inequalities, 


which ſeemed to have been made by the ſeparation of thin lamelle 
or ſcales. Further, the {ſmall ſtone found in the beginning of the 
urcthra muſt have been in a diſſolving ſtate, and conſiderably leſſened 
in the bulk: for, if it had lain long in the bladder, and never been 

larger, it ought to have been voided thro' the wrethra with the 


urine; and it could not have arrived lately in the bladder, fince 
Lord Walpole had not had, for ſeveral years before his death, any 


nephritic pains, or ſymptoms of ſtones paſſing from the kidneys; 


and ſince it is not likely, that a ſtone of the ſize and ſhape of the ſeed = 


of an apple * would paſs thro' the ureters without being felt. Now 
if this ſmall ſtone, found in the urethra, was partly diflolved by the 
virtue of the ſoap and lime-water, it will appear at leaſt probable, 


that the two larger ſtones in the bladder were ſo likewiſe. But al- 
though Lord Walpole's calculous concretions had remained undi- 
miniſhed, and without any ſymptoms of diſſolution, it would not 
therefore follow, that ſoap and lime-water cannot diſſolve the ſtone 
in other patients, where the concretion may be of a leſs firm texture. 


THE Rev. Dr Richard Newcome, now Lord Biſhop of Llandaffe, 
while drinking two Engliſh quarts of lime-water daily, for the cure 
of the ſtone in his bladder, poured his urine every morning and 
evening upon a piece of human calculus weighing 31 grains; by 
which, in the ſpace of four months, it was reduced to three pieces, 


_ weighing in all only fix grains, Upon one of theſe pieces, weighing 


2. 31 grains, he cauſed to be daily poured, for two a = 
ſl 


* The ſtone found i in the begraning of the paſſage from the bladder was of this lize, 1d 
weighed about a grain. . 
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freſh urine of a perſon who drank no lime-water; at the end of 
which time the piece of calculus was found to weigh 2. 56 grains, 
having increaſed in weight a quarter of a grain. This ſame piece 


being afterwards ſteeped in the Biſhop's urine, (who continued to- 


drink lime-water as above), from June 24. to July 9. was in 
theſe few days quite crumbled. into powder. Since this experiment 


ſhews, beyond diſpute, that lime-water, unaſſiſted by ſoap, can com- 


municate to the urine a power of diſſolving the ſtone out of the 
body, it can ſcarcely be doubted, that it muſt have the like effect on 
it when lodged i in the bladder. And that the diſſolution of the 


ſtone in the bladder has been completed by ſoap alone, appeared e- 
vidently in the caſe of the Rev. Mr Matthew Simſon, miniſter of 
Pancaitland near Edinburgh; an account of which will ſoon be 
made public by Dr Auſtin, who opened his body after death. Mr 


Simſon had, from 1730, been afflicted in a leſs or greater degree 


with the ſymptoms of a ſtone in the bladder; and in November 


1735 was ſounded by Dr Drummond of Perth, and Mr Balderſton, 


ſurgeon in Edinburgh, by whom a ſtone was not only plainly felt, 
but alſo by the patient himſelf, In February 1737 he began to take 


| ſoap; and after 1743 never had any graveliſh ſymptoms. He died 
in May 1756; and, when his bladder was looked 1 into, chere was. 
neither ſtone nor Tr gravel found i in it. 


4. Ir appears from Lord Walpole's caſe, chat ſoap and lime-wa- 


ter, even when taken in FE 1 e very r in diſ- 
ſolving the ſtone; 


FROM July 1748, to the beginning of 1757, his Lordſhip drank 5 


three Engliſh. pints of lime-water, and ſwallowed for the moſt- part 


an ounce of ſoap, daily; except from April 1750 to june 1751, 
during which time he took only one pint of lime- water, and one 
third part of an ounce of ſoap, daily. However ſpeedily. ſoap and 


lime-water - may diffolve- the greateſt part of urinary ſtones out of 


the body, yet being mixed with the aliment and humours of the 
ſtomach and guts, and afterwards with the whole maſs of blood, 
it is impoſſible but their force muſt be greatly impaired befor 6: they 
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arrive with the urine at the bladder. When, therefore, urina 
ſtones are of an uncommon hard texture, we are perhaps ſcarce] 
to expect any ſenſible diſſolution of them by the uſe of ſoap and 
lime-water: but when they are of a ſofter kind, there is no reaſon 
to doubt, that theſe medicines will in time diſſolve them; and this 
will happen ſooner or latter, in proportion to the hardneſs of the 
ſtone, to the quantity of the. medicines ſwallowed by the Patient, 
and the exact regimen he obſerves as to his diet. 
BuT, however flowly ſoap and lime-water may proceed in dif. 
ſolving the ſtone, yet they generally give ſpeedy relief to the pa- 
tient. Lord Walpole did not take theſe medicines in the full quan- 
tity till the end of July 1748; and, in a few months after, he was 
not only greatly relieved of all his complaints, but in December 
was able to ride an hundred miles in his coach, without finding 
any uneaſineſs, altho' the two laſt days of the journey the horſes 
went at a full trot, In winter 1750, and ſpring 1751, when his 
Lordſhip ſwallowed only one third part of the ſoap and lime-water 
which he had been in uſe to take, his pains and frequent inclina- 
tion to make urine returned in a good degree; but, after taking the 
medicines in the full quantity, he ſoon became as eaſy as before. 
Ir would ſeem, while Lord Walpole uſed only one pint of lime- 
water and one third of an ounce of ſoap daily, that the petrifying 
quality of his urine was not intirely deſtroyed, and that the ſtony par- 
ticles newly formed on the ſurface of the calculi occaſioned, by their 
roughneſs, the return of his painful ſymptoms. However, when 
he had recourſe to the medicines in a larger quantity, the petre- 
{cent quality of his urine was not only deſtroyed, but this fluid 
ſeems to have acquired a power of diſſolving the rough ſtony par- 
ticles depoſited on the ſurface of the calculi; and in this way ſoon 
removed the pain, bloody urine, and frequent deſire to make water, 
upon uſing any conſiderable exerciſe. 55 38 


So A and lime- water not only relieve the painful ſymptoms oc- 
caſioned by the ſtone, by wearing off its ſharp points, and rougher 
parts, which uſed to irritate the tender membrane which lines the 


bladder; but, when this membrane has, been wounded or lacer 1 
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by the ſtone, there is nothing that will heal it more ſpeedily than 
lime-water;3 Which the ingenious Dr Langriſh has found to be re- 


markable alſo for its effects in curing the bladders of dogs, after 
being fretted with ſoap-leys *. | 


THE power of ſoap and lime-water to alleviate the painful ymp- 


toms attending the ſtone is ſo great, that, as far as I remember, 1 
have only met with one patient, who did not find himſelf conſider- 
ably relieved by dem. But it is to be obſerved, that this patient 


neither took th.m in full quantity, nor perſiſted in their uſe for a 


long enough time : and, when he was afterwards cut, the ſtone ta- 


ken out of his bladder was almoſt as thick ſet with ſharp prickles 
as the back of an hedgehog : ſo that, in this caſe, no remarkable 


eaſe could be procured to the patient by the medicines, until they 


had quite diſſolved theſe ſharp points, and rendered the ſurface of 


the ſtone ſmooth and equal ; which was not to be done but after a 
very long time, eſpecially as the ſtone was of a pretty hard texture, 


IT may be proper to take notice, that when, along with the ſtone, 
there is any ulceration in the bladder, ſoap doe: miſchief, and 
| lime-water often fails of giving any conſiderable relief. How- 


ever, even in this caſe, it is perhaps one of the beſt remedies we 


F. Soar and lime-water, taken in large quantities, and perſiſted 
in for many years together, appear to be innocent, and no way in- 
jurious to health. F „„ 
Lokd WALoLE, who uſed theſe medicines for upwards of 
eight years, was not only relieved of the painful ſymptoms of the 
itone, but had his health improved by them in other reſpects. His 


appetite, healthful look, and a degree of ſpirits uncommon at his | 


ape, continued till the end of 1756, when his laſt illneſs began firſt 
to attack him. And as his health did not appear to be any way 


injured by theſe medicines; ſo, when his body was opened after 


death, his kidneys and ureters were obſerved to be quite ſound and 


natural, as was likewiſe his bladder; only its coats appeared a little | 
_L11 EL thicker | 
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thicker than uſual, owing probably to the long-continueq fric- 


tion of the ſtones upon it. Neither the kidneys, ureters, nor 
bladder, were loaded or cruſted with any calcarious matter; an 
effect moſt unjuſtly aſcribed to ſoap and lime-water, ſince in the u. 
rinary paſſages, to which the air has no acceſs, they cannot depo- 
ſite their calcarious part “; and fince the white ſtuff obſervable in 
the urine of ſuch patients as take theſe medicines in large quanti- 


ties is only the uſual ſediment of the urine changed in its nature 


and colour, with, perhaps, ſome of the diſſolved particles of the 
ſtone T. . 1 

As the urinary paſſages were no-ways injured, ſo neither were the 
ſtomach, guts, and other wv/cera of the lower belly. Theſe had all 
a healthful appearance, except the gall-bladder, which was almoſt 
full of biliary concretions: nor is it ſurprifing, that ſoap and lime. 


water, which prevent the growth of urinary calculi, ſhould have no 


effect on biliary ſtones, ſince, although theſe medicines diſſolve the 
former out of the body, yet they do not make the ſmalleſt impreſſion 
on the latter. 3 in 8 | 

I preſume it will be needleſs to take notice, that the lingering 
nervous fever, of which Lord Walpole died, cannot, with any colour 
of reaſon be aſcribed to the large uſe of ſoap and lime-water; ſince, 
if they could have produced ſuch an effect, they muſt have done it 
in much leſs time than eight years and an half, 1 85 

IT may not be amiſs to obſerve, that although ſoap and lime- 
water, taken in large quantities, are noways injurious to health, 


| yet in ſome caſes they may become improper, on account of the 


particular ſtate of the patient. Thus, in a ſcorbutic or putrid diſ- 


_ poſition of the humours, ſoap at leaſt ought to be totally omitted; 


and ſuch patients, who are much troubled with the hzmorrhoids, 


ought to be ſparing in its uſe, as the alkaline ſalt, with which it 


abounds, will ſcarcely fail to exaſperate their pain. Where the pa- 


tient is naturally very coſtive, leſs lime-water and more ſoap ought 
| 3 to 


o Eſſay on lime · water, p. 421. 
1 Efay on lime- water, p. 3 49. &c. 
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to be uſed; and, on the contrary, where the body is too looſe, 
little or no ſoap 1s to be taken, but the cure is to be truſted to lime- 


water alone; which, in this caſe, ought to be drank to the quantity 
of two FSR — a-day. 


As the foregoing obſervations will, I am afraid, appear more 


tedious than important, I ſhall only add, that I mw” with preat 


eſteem, 
8 I R, 


Your moſt obedient humble ſervant, 


ROBERT WHYTT. 


)) 


IV. CASE of the Reverend DR RICHARD NEWCOMER 
Canon of Windſor, afterward Lord. Biſhop of Llandaffe. 


Written by himſelf. 


HE Reverend Dr Newcome, Canon of Windſor, nad för 1 
F twelvemonth voided. large, round, red gravel, without any 
pain or diſcoloured water. In. April 1751, after riding, his water 
firſt appeared bloody, which was attended with a frequent irritation 
to make it, tho' with very little pain. After one day's reſt, the wa- 
ter would return to its natural colour, and he was able to walk a- 
bout, or uſe exerciſe, without any inconvenience, for nine or ten 
days; in which time his ſymptoms uſually returned; but ſoon went 
off again upon his ſitting ſtill, Thefe intermiſſions of his diſorder. 
grew gradually leſs, and a leſs motion would occaſion uneaſineſs 
and bloody water; ſo that in the November following he had hard- 
ly any intermiſſions at all, and could ſcarce ſtir from his chair 
without being obliged to paſs his water immediately; and with any 
little motion, was ſure to void blood. When his uneaſy ſenſations. 
had been quieted by fitting ſtill, they would conſtantly return, if 
he only walked acroſs his room. In this ſtate, he began to drink 
lime-water, and the following account of its. ſucceſs is in his own. 
[words.. ge „ | Ds | 
I began to take the lime-water Nov. 1751, and in a few days 
brought myſelf to drink two quarts a-day, taking no other liquid 
whatever, except tea; and this I have continued with very little in- 
terruption for above two years. I found no immediate effect from 
it, but continued all the winter making bloody ſlimy water, with 
irritating pain upon every little motion, and a conſtant inclination 
to go to ſtool; but, by keeping quiet, I continued pretty eaſy. The 
greateſt exerciſe I took, was walking to church (not half a quarter 
of a mile diſtant) and officiating every Sunday; and by this I never 
failed having my urine diſcoloured, and the irritating” pains more 
or leſs: yet I began about February to think myſelf better, gs 1 
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was ſatisfied that I was not grown worſe ; and being obliged, by 
dad weather, to go to church in a chariot, tho' I felt uneaſineſs, I 
thought ] bore it better than I had formerly done; 1 began too to 
be leſs diſordered by officiating at church, but ſtill always in ſome 
degree, till Eaſter-Sunday, when, being obliged to ſtand much 
longer, and move more, I expected the nſual conſequences of blood 


and pain; but neither happened, nor have ever lince, as they uſed 
to do by the ſame exerciſe. | 


was certain now I could bear exerciſe better than I had done; 


and, encouraged by this, I ventured to ride on horſeback, which I 


bore once very well; but, on a ſecond trial, had the uſual conſe- 
quences of blood and pain and about a fortnight after, in the 


month of May, thinking myſelf abler, I tried the motion of a cha- 


riot; but, tho' driven very flow, I could not bear it half a mile, | 


and was forced to get out and walk home with difficulty, making 


much blood with great irritation.. From this time to the latter end 


of June, I kept quiet and was eaſy, and, I concluded, better than 


before I began the lime-water ; but ſetting out on a journey to Lon- 


don in a coach, I ſuffered much in the journey, and had all my 
former complaints in a greater degree than ever. A week or ten 


days reſt, after my journey, recovered me to my former eaſe; but 


I ; could bear but little motion. 


now began to take ſoap with the lime-water : in the middle of 


July, I was obliged to go to Windſor ; which journey brought on 
my uſual complaints, and I continued the three weeks I was there 


very indifferent, having continual uneaſineſs, gripings, dregs of 
blood, irritations, and a conſtant feel of going to ſtool, and paſſing, 
at the ſame time, a little black ſand; but cevertheleſh I bore the 
motion of the coach in my journey back ſo much better than I 
ever had done before, ſince I had been ill, that I could not but con- 


clude I was much better. 


AUGUusT 1752, I was ſearched, and a . found in my bladder. 
I continued in town till the beginning of October, growing better, 
as I judged, by my being able to move more without bringing on 
pain and blood; and I was confirmed in my opinion, by bearing a 


journey 


2 — — ba — — eg 


fore. 


fore I attended to it. 


any inconvenience, though driven full trot. 


—_— 
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journey of 160 miles to my own home with but little blood or Pain, 
1n compariſon with what I had when I came up three months he. 


ALL this winter I kept quiet and enjoyed perfect health : And by 


February 1753, the irritations and frequent motions to make water 


and go to ſtool had left me, and my urine was without ſlime and a 
ſort of oilineſs it uſed to have, and from a dirty colour, was be. 


come yellow; but at times there would be upon it a ſtrong ſcum 


or froth which reflected colours like mother-of- pearl, and would re- 
main on paper if not touched (but it could not reſiſt the leaſt touch) 


a day or two, till it dried to a fine powder, I have not obſerved 


any of this ſcum theſe laſt ſix months, nor, as far as I can judge, 

EER! . N 
I had all this while carefully obſerved my urine, but could not 

diſcover any fragments of ſtone, nor had ever the leaſt feel in the 


paſſages, as if any thing had made its way. But, about March 
1753, in a pot that had been emptied, and by accident not waſhed, 
I diſcevered hanging, about the fides, white particles like mortar, 


which ſeemed to be a ſtony ſubſtance, and ſome few of them I could 
plainly perceive to be convex ; but I obſerved very few of this ſort, 


and indeed not many of any kind at a time, although very con- 


ſtant; and it is probable that I might have paſſed them long be- 


TEE ſtate of eaſe I found myſelf in at this time (February 1753), 


I had come into gradually, and I thought it might in great mea- 
ſure be owing to my keeping quiet, which I determined to continue; 


but undeſignedly got the habit of ſtirring more about; and found 
L had little or none of my former complaints, which had left me ſo 


gradually, that I cannot ſay when it was I was totally free from 


them. In March the bad weather again obliged me to ule a cha- 


riot to church, and I felt not the leaſt uneaſineſs from the motion. 


I now began to walk about without reſtraint two or three miles at 
2 time, and went airing in che chariot upon paved roads, without 


It: - 
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[x July 1753 1 undertook a journey to London, and bore the 
coach as well as I ever did, and in town went ſeveral long and 


rough ſtages, in a hackney- coach, on the ſtones, and from thence to 


' Windſor and back again, and then down again to Whitechurch ; 
and all this without the leaſt uneaſineſs whatever. But, about this 


time, I began to paſs ſome red gravel without pain, which I had 


not done before for two years, and at my return home in Septem- 
ber, had a great pain in my loins, which moved at laſt into the 


groin, and for a fortnight or three weeks ſome gravel paſſed every 


day, but without diſcolouring the water, or any irritations, or any 


of the former ſenſations. I have from this time been ſubject to paſs 


gravel at times, but with no pain at all; and a week before I ſet 


out on my laſt journey to London March 1. 17 54, ſome paſſed e- 
very day, which continued on the road, and does ſtill much in the 
ſame manner it had done for a year before I complained of the 


ſtone; but I feel no pain, and can bear all ſorts of motion as well 


as ever 1 could in my life. 


| From November 1751 to I 17 54, 1 punctually took the 
full quantity of 2 quarts a-day of lime-water, making it my only 


liquor, except tea, and about half the time an ounce of ſoap a- day, 


and never found myſelf better with regard to appetite, ſleep, and 


indeed in all reſpects. And the lime-water which I took at firſt 


with ſome reluctanee, not only came by ule to be tolerable to me, 


but as agreeable as any other liquor. 


SEPTEMBER 1753, I began to pour, morning and evening, ſome 


of my urine on a piece of human calculus; in about two. months 
its ſurface began to turn white, and to appear ſoftened ; and, upon 
touch, retained the impreſſion of the ſkin of the finger; but this, 


only juſt on the out fide, without any depth; and the ſtone remain- 
ed hard and firm as before. By degrees the ſurface grew more ſoft, 
and ſeemed looſe and hollow from the body of the ſtone, as a ſhell 


to it, and, in a few days, began to crack (in November) and ſcale 
oft: I then took it in my hand, and found it very rotten, ſo as not 


to be touched without breaking bits from this outward ſhell, under 0 
which the Rane. was {till hard, tho ee d; although the 


{ſurface 
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ſurface was ſo rotten, as not to endure the flighteſt touch, without 
crumbling into coarſe mortar; yet, if let alone, little came of : in 
bits; but it waſted imperceptibly. As the outward ſurface came 
off, tliere appeared a ſmall crack round the ſtone, as if marked ou: 
with the point of a knife; this daily grew wider and deeper, and, 
upon examining the ſtone in my hand, it came in two in ha 
place; and the ſurfaces, by which the two bits had adhered to each 
other, were quite ſmooth, and not incorporated into each other, ſ 
as to form one maſs, but as if they had been originally two Lifting 
bodies ſtuck together by a cement. 
Ix December another layer came off in the ſane manner, upon 
only turning it out of the bottle; but I believe neither of theſe 
would have come off by themſelves ; for there ſeemed to be other 
 firata ie eparating in the fame manner, which being let alone, never 
came off in bits, but went off in a ſort of mucous lime, As the 
ſtone was now in three pieces, and thoſe grown thin, it began to 
waſte very faſt, and I was willing to ſave them; and therefore dif 

continued the experiment in the beginning of January, juſt four 
months after I began it. [In which time this bit of calculus, which 
weighed at firſt thirty-one grains, was reduced to fix grains, and 
theſe ſo rotten as hardly to hold together. 

I is to be obſerved, that I took no ſoap during the time of this 
experiment. The urine was gradually made into the phial, ſo as 
not to fall with any force on the ſtone, and care was taken all the 
while, that no ſhock ſhould be given to the ſtone, by ſhaking the 
 phaal, or by any other means. The urine was changed generally 

three times in the 24 hours, but always twice. 0 


ADpTIoY 
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ADDITI ON to the caſe of the Right Rev. Dr Nr weenz, Lord 


Biſhop of Llandaffe. ; 


NE of the three pieces, into which the remainder of this bit 


of calculus was broken, was ſteeped. in the ſame manner du- 


ring the ſpace of a month in the urine of another perſon who did 


not drink lime-water, without any ſenſible increaſe or diminution 


of its ſeize or weight. The ſame piece, weighing gr. 2. 31, had the 
_ freſh urine of a third perſon, who did likewiſe not drink * 


poured upon It once at leaſt every day for two months; at the end * 


which being taken out, waſhed in clean water, and well dried, it 
was become redder, and ſeemingly leſs porous, and was found to 
weigh gr. 2, 56, having increaſed in weight a quarter of a grain. 


The very ſame piece was again delivered to Dr Newcome, (who was 
ſtill drinking lime- water), and was ſteeped in his urine, as before, 


from June 24th to July 9. and in cheſe few days it all crumbled 1 into 
powder, 

| It ſhould be KO ll that his Lordſhip Ril continues to void 

gravel, though his urine is kept ſo impregnated with the virtue of 

the lime-water, as to diſſolve the bit of calculus immerged in it. 

This gravel ſeems to be, what 1 is formed in the kidneys ; where con- 


ſequently the lime-water has no power: Though it will hinder the 


gravel when fallen down into the bladder, from uniting or grow- 


ing into a ſtone, by diſſolving it there, if it ſhould not happen or 


paſs with the urine, 


n e 


LN —— 8 T 
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v. CASE OF Mx YOUNG GREEN. 


[Communicated by Mr Alexander Campbell ſurgeon at Pool.] 


A FR Green was, from his twelfth year, ſubject to frequent ſud- 


den obſtructions in making water. In his 1 5th, on riding ; 
hard-trotting horſe, he felt violent pains both before and after the 


diſcharge of his urine, attended with a fengſinus. The ſymptoms 


increaſing by degrees, the leaſt extraordinary motion brought on a 


paroxyſm, during which he ſometimes voided bloody urine: A ſen- 


ſation of great weight and preſſure about the anus was now his 


_ conſtant complaint, except when in bed. Sometimes his urine floy- 
ing in a full ſtream, ſuddenly ſtopped, and came away by drops, and 

he felt the ſtone rolling gradually back in his bladder, as its con- 
traction and the endeavour to urine diminiſhed. Though I appre- 
hend theſe ſymptoms to be the almoſt infallible: diagnoſtics of the 


ſtone in the bladder, yet a learned phyſician, who was conſulted at 
this time, gave it as his opinion, that the diſorder was an inflam- 
mation in the neck of the bladder. Te pn ge. 

ALTHOUGEH Mr Green wiſhed the Doctor's opinion to be well 
founded, yet his ſtrict adherence to the ſoap and lime-water was a 
manifeſt proof that he believed the contrary. He continued the uſe 
of both, from April 1751 to the month of September following, 
with little or no interruption; during which time, the great weight 


and preſſure about the beginning of the urethra gradually abated. 


He frequently now made water without pain ; and when he had 
any returns of it, it was neither ſevere nor laſting, but of a ſharp 
ſmarting nature : In ſhort, he owned more than once, that he would 
gladly, continue the uſe of the medicines during the remainder of 
life, could he be aſſured of enjoying the ſame degree of eaſe he then 
felt, without a proſpect of better health 


Hts urine during this time let fall a copious ſediment; he” 
N = 8 time 
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times, eſpecially after a fit, a thick mucilaginous ſubſtance, which 
being dried, yielded 57 grains of a greyiſh powder, interſper- 
{ed with ſhining particles, not unlike the inner fratum of oiſter- 
ſhells. In September his buſineſs led him to London, where he was 
cut by Mr Sharp. Ten days after the operation he died. 

THz ſtone is of a dark brown colour (but I was informed! its ſur- 
face was much lighter and in ſome parts white when firſt extracted) 
of the figure and ſhape of a mulberry with ſharp ſtarts ſticking out 
around it, of a hard glaſly texture. As it was the opinion of ſome, 


them, which 1 could trace deep into the ſubſtance of the ſoft 
brown matter of which the body of the ſtone conſiſted; 2 con- 
vincing proof that they were originally formed there; and I think 
it appears no leſs evident, that the body of the ſtone was waſted by 
the lime water, while the harder ſhining points 1 remained, in a gr eat 
meaſure undiminiſhed * , "= 

* Did not the greyiſh powder, obinited by evaporating the ſediment of the urine, conſiſt 

chiefly of the ſofter part of the ſtone diſſolved by that fluid; and were not the {ſhining par- 


ticles in it part of the ſharp glaſſy ſtar ts, waſhed off, or, perhaps, partly diſſolved LI the 
urine ? | 


that theſe ſtarts were formed from the particles of lime concreted 
on its ſurface, I with a pin cleared away the root of one of 


VII. The CASE of WILLIAM Hay, Eſq; ® being an extract of a 
letter from Dr Ruſſel of Brighthelmſton, to Henry Pelham, Egg 
communicated to Dr Whytt by the late Rev. Dr Stephen Hales, 
clerk of the cloſet to her Royal 1 the Princeſs of Wales, 


November 25. 1755. 


W Ic M. HAY took three ounces of Mrs Stephens's medicine 


in a ſolid form, every day for five years, never 


: leaving att except for a few days at a time, to obſerve the effect of 
the medicine. 


ABouT five years ago he left off the uſe of theſe medicines, and 


afterwards purſued, with the ſame conſtancy, the uſe of Caſtile ſoap 


and lime-water mixed with milk. At firſt he took three ounces, 


About two years before his death he reduced the quantity to one 
ounce every day: under this methodjhe grew ſo eaſy, that riding in 
a coach or walking ſeemed little to affect him. This inclined him 
to get on horſeback, which he had not done before for eleven years 


But he found an inconvenience from it the firſt time; and after the 


ſecond time (which was a little before his laſt illneſs) he was heard 


to complain that his old nee was like to return upon him 


again. 


He died apoplectic from a Roppage of the bleeding piles to which 


he had been accuſtomed for many years. He had neglected to uſe 


any evacuations; though they had been r for ſome months, 


and he was withal coltive. 


Two days after his death, Dr Ruſſel was eld to attend the 
ſurgeon on taking the ſtone out of his bladder, which was empty 
of urine, and grown callous from its rubbing on the ſtone. 

Tux ſtone weighed three drachms, two ſcruples, and eight grains, 
was flat and oval, of a ſhining cheſnat-colour, perfectly poliſhed and 


ſmooth to the touch in every part. Being deſirous to ſee what the 
outward 


* Author of Deformity an Eſſay, ſee a p. 349. 


* 
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outward laminæ were compoſed of, I found the outer one thin and 
friable, the other thicker, and of a brown loam colour, and the 


6 66008. 


« relief to patients, and make them paſs through lif. 
fil 
6 altho chey have little effect 1 in HOO the None,” e cauuly , even 


ſtone to which they adhered, and was daubed over with, very rough · 


„ FROM this ſhort i account of Mr Hay's caſe, it appears that 
Mrs Stephens's medicines, or ſ d lime- | 
dap and hme-water, may give great 


2 


VIE The CASE of Mr L. TREVIGAR ». Writer 
by himſelf, and communicated to DR WH Y T T, by the late 
Mr Baron Edlin, November 1756. | 


N the year 1748, I was ſeized with a moſt painful /c:atica, for 
which I was ordered the warm bath, and this fo weakened my 


nerves, that I ſoon fell into ſtrong hyſteric fits, with riſings in the 


throat, ſwellings in the abdomen, tremblings, &c. J applied to Dr 
Ruſlel, who, after having tried many other remedies in vain, ad. 


viſed me at laſt in the year 1750 to go to Brighthelmſtone, and 


bathe in the ſea and drink the water every day. This regimen ! 
continued, without intermiſhon, for ſix weeks, and, upon my re- 
turn, drank the ſea-water every other day. About a week after my 
return, I was ſeized with a violent pain in my kidneys, afterwards 
in my ureters, and at laſt, with the aſſiſtance of ſoft emollient me- 


dicines, brought away pieces of brown gravel of the ſize of a large 


corking pin's head, of the colour and hardneſs of brown ſugar- 


candy, This was the firſt fit I ever had in my life; for tho' I had, 
for many years before, voided much red gravel, yet I never felt any 


pain till this time. But from this time I was frequently in great 


Pain, eſpecially after a little exerciſe on horſeback or in a chaiſe, 
which conſtantly ended in a fit, and in my bringing away ſmall 


ſtones as before. I adviſed with our Doctor and Apothecary for 


ſome years, and got ſome relief conſtantly from their oils, emul- 


ſions, &c.; but at laſt I was ſatisfied their oils, Cc. only relaxed 
the parts for the ſtones eaſy paſſage, but never prevented their con- 
cretion. However, I continued them till the year 1752, when the 


paroxyſins became ſo frequent and ſo violent, that ſcarce a fortnight 


paſſed without a moſt ſevere fit. I was then perſuaded by Mr Hay, 


(who laboured under the ſame diſorder, and had taken ſoap for 
ſeven years with great ſycceſs, and without any the leaſt inconve- 
nience), to make uſe of his remedy ; ; and accordingly in October 


1752, upon my making coffee- coloured water, and a very cruel fit 
attending it, I took half an ounce of Alicant ſoap twice a- day, 
drinking after each doſe half a pint of lime-water made of calcined 
oiſter-ſhells. This regimen I continued without any inconvenience 


till 


* Author of a treatiſe on Conic ſections. 
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till May 1755, at which time I was taken ill with the hæmorrhoids 
to a very great degree; and as I was ſatisfied the ſymptoms of this 
aiſorder were greatly increaſed by the ſoap, I was obliged to diſcon- 
tinue it, and inſtead of drinking one pint of lime- water every day 
with the ſoap, I now drink, and have done ever ſince May 1755, 
three pints without it, a leſs quantity not being ſufficient to keep 


me clear of the gravel. But by continuing this quantity of lime 


water, even without any ſoap at all, I am perfectly eaſy, and have 
peen ſo ever fince May 17553 and ſo indeed have I been ever ſince I 
firſt took the ſoap, having never been troubled with one fit for theſe 
four years paſt, or had any ſymptoms of any ſtone's forming either 
in my kidneys or bladder. 
As I have, in the foregoing caſe, mentioned Mr Hay, it may. not 
perhaps be unſeaſonable to take notice, that this gentleman died a- 
bout a year ago, and his body, according to his own requeit, was 
opened. I was not preſent myſelf at the diſſection, but received an 
exact account of every particular from a gentleman of the faculty 
who was there, and attended with great accuracy to every part, ex- 


pecting to find very extraordinary diſorders occaſioned by the 1 m- 


menſe quantity of ſoap taken. (1 have heard Mr Hay himſelf tay 
he had taken frequently three ounces in a day). But upon exami- 
nation, no diſorder was diſcovered that could be atrributed to the 
ſoap. There was indeed a little extravaſation in the vzſcera; but 
that, I am told, is no uncommon appearance, when people die of an 
apoplexy, as Mr Hay did in all other reſpects he was perfectly 
ſound there. In his bladder was found a ſtone wrapt up with part 
of the coat on the left fide, which formed a ſort of purſe for it, on- 


1y the neck of the purſe was open for the urine to paſs into it, I 


{aw and examined the ſtone myſelf; it was exceeding hard, but 
perfectly ſmooth, of the colour of a dark mohogany, and in the 


form of a convex lens, the diſtance between the two convexities be- 
ing half an inch nearly. The breadth over was ſomewhat more than 


an inch and a quarter. There was not the leaſt appearance of any 
corroſion, but probably the ſoap kept it ſmooth, and prevented its. 
wounding the bladder, as it bad before done; for from the time of 
his i 8 the ſhag, K he was. DUNNE WT to his dying 4, 


VIII. The 


— — — — > rr rr 
” = 

- — 4 * 

— and * 2 


VIII. The CASE of T. W. Written by himſelf in 1736 


N June 1751, after having been for ſome years troubled with 
graveliſh ſymptoms, I was attacked with a frequent inclination 
to make urine, attended with conſiderable pain. By the advice of 
a ſurgeon in the country to whom I applied, I uſed Spaniſh ſoap in 


ſmall quantities for ſix months, without any advantage. On the 
contrary, I could neither ride nor walk without paſſing bloody wa- 
ter, and being affected with great pain; and when I ſtept haſtily 


down ſtairs, or ſtumbled in walking, I always felt ſomething weighty 
in my bladder. At this time, I was adviſed to have recourſe to li. 
thotomy ; but I had ſuch terrible apprehenſions of this operation, 
that I could not think of ſubmitting to it. 

FROM November 1751 to November 1752, I was never r altogether 
free of pain; but during the ſevere fits which frequently returned, 
and laſted uſually two or three days, the pains were exceſſive, and! 
was obliged to attempt making water every three or four minutes, 

ABoUT the middle of November 1752, after reading Dr Whytt's 


Eflay on the virtues of lime-water in the cure of the ſtone, I began 


to follow the method of cure there laid down ; and drank every day 


three Engliſh pints of ſtone lime-water, ſwallowing at the ſame time 


1: ounce of ſoap. After the firſt week, my pains leſſened ſome- 
what, but I had no power to retain my urine for three weeks; on 


which account, I had recourſe to oiſter-ſhell lime-water, of which I 


drank the ſame quantity I had done of the ſtone lime-water, and 
continued the uſe of the ſoap. Within a few days after this, I be- 


gan to be able to retain my water much longer, and had alſo leſs 
pain in paſling it. r 


WHEN I had taken the oiſter-ſhell lime- water and ſoap for fix 
months, I found myſelf intirely free of all pain, and was able to walk 


ſome miles without any bad conſequence. Soon after, I could ride 
on horſeback, from four to ſixteen Scotch miles without any pain. 


I ſtill continue the uſe of the lime-water and ſoap; and altho' 
am in my 73d year, have no other complaint except that I am ob- 


liged to make water three or four times in the night; and after 


great fatigue, it is often a little tinctured with blood. 


IT 


| l 
l _ | Wb l \ N | l = A 9 0 
mn F ERIN ö a R ! 8 8 23 r 8 ä * . I Pas, A , 9 9 . b 

* 22 LF, YR . nn . 2 e r Nr ACE TAY TONS ET ICE 1244 * 1 ka it hes " 0 2 1 nn R rn g 95 OP 9 * „ 8 - 
c 9 e n F W l a by he IRE oa a PE” YE, ARS Ee N r r RT 2. T TY R * N * n — 
255 £ 9 R . 8 n D ; $ 2 . 3 n * N CC. ²˙ A ä e E 7'Y 1 Cakes a Hoe eines LOW ENTS" OK R 

e 9 15 N * 0 2 9 * TY: oi 1 8 n S 2 "FO ns WOE nt n N Binn „ > Sed N 2 Ke x 4 74 0; FE 4 FEA * e pe 

r r n JJ; ⁵Ä .... dd ⁵⁰ AAA . ef) N R FF.. . a NS Power DO 8 FL Be OUT INCEST el OO IE ITENY 4/4 ; N 

Pee R n ; Wn F * e N * N 7. 8 9 D by e : * . c e . : { 


_— 
__ Iz 
Ea * 
E 
1 
= 
©. 1 5 
_ 
8 8 
3 
. 
1 
. 
* 
= 
5 
2 
1 
£ *P 
1 
WW 
"- 
1 pc. 
be”. 
5 
iS 
8 
. WW 
oY 
- 
5 
8 
"I 
"= 
E 
©. 


"A 1% = 


i n 
- n 3 

P Dow N 9 

ä 
* W 


THE CASE OF T. w. 465 


Ir may be proper to mention, that, upon leaving off the ſoap for 


ſome time, I found my pains return in ſome degree, which obliged 
me to have n to it again. 


« THIs patient's pains returning in ſome meaſure upon his diſ- 
continuing the ſoap, brings to my remembrance, that in making 


ſome experiments with different calculi, ſeveral years ſince, there 
* was one almoſt as white as chalk, but of a leſs hard ſubſtance 


than the others; and which was not in the leaſt degree diſſolved 


or ſoftened by being infuſed 20 days i in oiſter-ſhell lime water, 
but yielded ſenſibly to a ſolution of Spaniſh ſoap in common wa- 
ter; for a piece of it weighing 30 grains, had near four grains of 


its ſubſtance diſſolved in 14 days. From this experiment one 
may conclude, that it is better to perſcribe both ſoap and lime- 
water for the ſtone, than any one of them. alone; and that, if one 


of theſe remedies has failed of giving relief, the other ought to be 


tried; for as the above white calculus, which yielded to the ſolu- 


tion of ſoap, reſiſted lime-water, ſo there may perhaps be o- 
thers that are readily diſſolved by lime-water, but little affected | 
by ſoap.” ; 
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ON THE 


Various Strength of different LI ME-W ATERS. 


TAI Reverend and ingenious Dr Stephen Hales, having inform- 


ed me, in a letter dated May 1751, that he had found the 
trength of lime water much increaſed, by pouring it a ſecond time 


on quick-lime, freſh from the fire; I thought it might be worth 


while to make a few experiments, in order to determine, with ſome 
degree of certainty, the different ſtrength of different lime-waters; 
from theſe experiments it appeared, that lime-water acquired a con- 
ſiderable addition of ſtrength by being poured on quicklime new- 
ly taken from the fire; and that the firſt water got off quick-lune, . 
Was ſenfibly ſtronger than the fourth and ſucceeding ones. 
O the other hand, my worthy friend and colleague Dr Alſton, 
having obſerved, ſeveral years ſince; that quick-lime continued to 


communicate its virtues to water much longer than any one be- 
fore had imagined; tells us, that he found afterwards, by experi- 


ments, that half a dram of ſtone quick lime yielded forty ounces of 
42 hme- 


* Eflay on the virtues of lime - water, &c, p. 358. 
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470 ESSAYS AND OBSERVATIONS 
lime-water; and that, after a pound of the ſame quick-lime had 
afforded five hundred pounds of lime-water, the water Procured 
from it was as ſtrong of the lime as ever “. Hence he 1 imagines, 
that as water can only be impregnated to a certain degree, by 
quick- lime, ſo this will happen equally, whether the quick lime be 
freſh from the fire, or has had five hundred times its weight of wa. 
ter poured on it before; provided the water be allowed time e. 
nough to extract the virtues of the lime . And further affirms, 
that the ſtrength of lime-water cannot be increaſed by flaking ney- 
made lime in it, becauſe the Water Can take up no more of the lime 
than it had before 4. 

As theſe experiments and concluſions appeared inconſiſtent with 
what I had advanced, the Doctor has endeavoured further to weaken 
the credit of my experiments, by ſome arguments drawn, chiefly, from 
the imperfection of the hydroſtatical balance, and from the nature 
of quick lime and its water. In order therefore to know whether 
I might not have been miſtaken in what I had ſaid concerning the 
ſtrength. of different lime-waters, I thought it neceſſary to make 


ſome new experiments; an account of which I beg leave to lay be- 
fore the ſociety. 


1. (a) HaviNns got from my ingenious friend Mr James Gray, a 
cylindrical copper-veſſel ending in a narrow neck, which contained 
exactly 100 cubical inches ; I filled it with the fountain-water of 
this city, and by means of a very nice balance, found it weighed 
25320 Troy grains ||, beſides. the weight of the veſſel itſelf, which 
amounted to 13055 grains. 

(b) I poured upon 90 grains of eien bitter Alle newly ta- 
ken from the fire, and reduced to a powder, 96 ounces, or five 


hundred and twelve times their weight of boiling water. After 92 


hours, 


3 Philoſoph. Tranſact. vol. 47. p. 266.; and Diſſertation on BPR -lime, &c. p 445 &6. 
where the ſame thing is affirmed of oiſter-ſhell „ 


Diſſert. on quick- lime, p. 11. & 53. . Ibid. p. 11. : 
According to Mr Gray's experiments, the water which this veſſel contains, only 


weighs 23518 grains, that is, two grains leſs than we have made it. This difference 
5 | | may 
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hours, during which time the infuſion was frequently ſtirred and 
ſhaked, I decanted off the clear water, and filtered it through a 


piece of a very thick linen-cloth doubled ; by which means it was 
rendered free of any cruſts, and equally pellucid with fountain-wa- 


ter. With this lime-water 5 filled the above veſſel, and found its. 


weight to be 25356 grains * 


(c) MoNDaY, at ſeven in the evening, I poured upon a pound of 
calcined oiſter-ſhells, freſh from the fire, ten times their weight of 


water; next morning at ten I decanted off the clear lime-water ; 
and having filtered it, as above, filled the ia with 1 it; it weighed 


25397 grains. 

(ad) Tuks DAT at mid-day, I poured Wien round of the ſingle 
lime- water, (e), upon one pound of calcined oiſter- ſhells, newly ta- 
ken from the fire, ſtirring them well for ſome time after; at three 
quarters paſt ſix in the evening, L decanted off, and filtered as a- 
bove, the clear lime-water ; and having filled the veſſel with it, 
W found its weight to be 25457 grains. 

WW HENCE it appears, that 100 cubical inches of the lime-water (5) 
AY exceeds, in weight, that quantity of fountain-water by 36 . = 
00) exceeds it by 77 grains, and (4) by 137 grains. 
= Tus ſpecific gravity therefore of the weak lime-water (6) is to 
that of fountain-water nearly as 704 to 703. 
of the ſingle lime-water (c) is to that of common water nearly as- 
329 to 328; and the double lime-water (4) i is in ſpecific gravity to 


water nearly as 186 to 185. 


Ix is obſervable that the ſpecific gravities of the ſingle and double 
lime-waters (c) and (4), are conſiderably leſs than the ſpecific gra vi- 


ties of the ſingle and double lime- waters (a), and A. and B. men- 


tioned 5 


may have a ben from our having put a few more 8 of water into che veſſel than Mr Gray 
did Bat although, in weighing fluids with this veſſel, one might err ſix times more than 
tis, yet it would not affect the point we have in view, which is not to determine with the 
greateſt accuracy the different ſpecific gravities of different lime · waters, but only to ſhew that 
they are different. 


The oiſter-ſhells made aſe of in this, and the following extern 


were got from amon 
de. rubbiſh on the San ide. of. the caſtl 2 


e of — and were quite free of any ſea · ſalt. 
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tioned p. 357. of my Eſſay on the virtues of lIime-water, dr. 


But, if it be conſidered, that, in making the latter, a much let: pro- 
portion of water was added to the quick-lime than in making the 
former, it will appear that this difference of their ſpecific grari. 
ties does not infer any thing againſt the accuracy of the hydro. 


flatic balance; but clearly ſhews, that the ſtrength of lime. water 


varies according to the quantity of water poured on the quick. 
lime. TRE ee 
Ir may be worth while to obſerve, that the ſpecific gravities of 


_ thelime-waters (5), (c), and (d), did not differ more than their taſtes, | 


The firſt was weakeſt and leaſt diſagreeable ; the ſecond wa 
ſtronger ; and the third ſtill ſtronger, and ſomewhat pungent, Fur- 


ther, while the double lime-water (d) gave, in a few minutes, 2 


copper-colour to ſilver, the weak lime-water (Y) produced no ſen- 
ible change upon it. 55 „ 

II. HAvING, formerly, found that lime-water and claret wine, 
mixed together, in a certain proportion, acquired a colour like that 
of gun- powder “: I thought, that, by mixing claret with different 
lime- waters, one might judge whether they were all equally ſtrong 

of the lime or not. The reſult of the experiments was, that one 
tea-ſpoonful of claret required four tea-ſpoonfuls of the lime-wa- 
ter (Y); two and about one third of (c); and one and a half of (4) 


to give it the full gun-powder colour. Theſe experiments, though 


not ſo accurate as thoſe made with the balance, yet clearly demon- 


ſtrate a remarkable difference of ſtrength betwixt the above lime- 


waters. 


III. TwENTY grains of ſalt of tartar, being mixed with eight ounces 
and two drams of the weak lime-water (), after it had ſtood five 
days on the lime, the mixture became immediately white and tur- 


bid, and ſoon precipitated a white powder; which, being ſeparated 


from the water, by filtration, and dried, weighed 23 gr. 


THE ſame quantity of ſalt of tartar, mixed with eight pee 
- | | an 


an Eſſay on the virtues of lime-water, p. 368. 
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and two drams of double lime-water, that had ſtood eight days on 
the lime, became conſiderably thicker and whiter than the former ; 
and afforded rather more than ſeven grains of white powder. 


Taz fame quantity of ſalt of tartar being mixed with eight 


ounces and two drams of the double lime-water (d), which had 


ſtood 24 hours on the lime, gave eight grains of a white powder. 
Ix was obſervable, that theſe three lime-waters retained the taſte 


of the lime, after being mixed with the ſalt of tartar, and this e- 


qually after precipitation as before. it. 


SINCE the earthy powder precipitated by theſe different lime-wa- 
ters, proceeds wholely, or almoſt wholely, from the waters, and not 
from the fixed alcaline ®.ſalt; theſe experiments ſhew, beyond doubt, 
that double lime- water may contain thrice as much lime as lime- 
water made by peering on quick-lime 512 times 1ts weight of water, 


IV. 1. 118 400 December, at . in the evening, 1 pour- 
ed upon a dram of freſh calcined oiſter-ſhells, reduced t to a Powder, 
520 drams of boiling water. 


2. AT the ſame time, I poured upon a pound of the ſame calci- 


ned ſhells, eight pounds of boiling water. 
3. TUESDAY, at eleven before noon, I poured fifty ounces of the 


ſime- water, No 2. on nine ounces of freſh calcined oiſter-ſhells and, 


at eight in the evening, I filtered, through brown paper, theſe three 


waters, and put fixteen ounces of each of them into a baſon by 


itſelf; and, having placed the baſons in a cloſet, where they might 
be pretty free from duſt, I let them ſtand nineteen days. After this, 

| filtered the ſeveral waters thro' brown paper, and having collected 
the earthy cruſts, and dried them well, I found, that No 1. afford- 


ed very near four grains, Ne 2. near 12 gralgs, and Ne 3. rather 


more than 13 grains. 


ALTHO' theſe three lime-waters had, at the time chey were fil- 


G00 tratecl, 


* What proves this i is, ae the calcarious matter, precipitated by mixing ſalt of tartar 
=. lime- water, is greater or leſs, in proportion to the ſtrength and quantity of the lime wa- 
but not in proportion to the quantity of the ſalt. Thus 12 grains of ſalt of tartar, mixed 


wi four ounces of ſtrong lime water, yielded as much of this matter as the ſame quantity of 
this me-water, mixed with 18 grains of the ſalt, 
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trated, quite loſt their taſte ; yet, obſerving that No 2. and z. he. 
came turbid when mixed with ſalt of tartar, I added eight grainz 
of this ſalt to twelve ounces of theſe two waters; and the White 


powder which was precipitated, when dried, nn juſt one grain 
and a half. 


HAVING filtered the lime-waters of Ne 2. and 3. into the ſame 


bottle, before I ſuſpected that any thing of the lime remained 


in them, it became impoſſible to know, which of them afforded 
moſt of the calcarious powder precipitated by the alcaline ſalt, or 
whether it did not proceed wholely from N? 3. ; in which caſe fix. 
teen ounces of it muſt have contained 17 gr. of the earthy Part of 
the lime, and Ne 2. only 12 gr. 
SINCE N? 2. and 3. were not quite free of the lime, altho' they 

had ſtood expoſed to the open air 19 days, and had loſt above Fl 
evaporation ; it follows, that the ſureſt way of knowing the quanti- 


ty of calcarious earth contained 1 in lime-water, is to evaporate it, 1 
as Dr Langriſh did * : and if it be objected to this, that all water 


affords ſome earth whey evaporated, the quantity of this may be 


determined by experiment: tho' in many waters, it may wel be 
_ neglected, on account of its ſmallneſs. 


IT has been argued, that quick-hme muſt, after many repeat. _ 
ed affuſions of water, yield as ſtrong lime-water as at firſt ; be- 


cauſe, as long as there remains any virtue in the lime, the water 
will extract it, and continue to do ſo, till it has taken up as much 
of the lime as it can bear. But to this we cannot agree: for, tho 
there is undoubtedly a certain degree of ſtrength which lime water 


can never exceed; yet, in order to communicate to water this de- | 
gree of ſtrength, ſlaked lime may not only be inſufficient, but re- 
peated additions of quick-hme may be neceſlary z - unleſs perhaps a 
very {mall proportion of water is poured upon it. Quick-lime, freſh 


from the fire, yields its virtues more eaſily, than when weakened by 


long expoſition to the air, or by many affuſions of water: the wa- 
ter muſt extract the virtues of the latter, while the former, by a ſort 
of exploſive force of its own, quickly impregnates the water. Nor 

. 


* Phyſical Experiments on brutes, p. 11. 


' this, it is evidently unreaſonable to deny, that lime-water is as much 
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is it to be wondered at, that quick-lime, freſh from the fire, ſhould, 
at firſt, impregnate water more ſtrongly with its virtues than it j 


| does afterwards, This is as eaſily conceived, as that boiling water | : 
ſhould extract more of the virtues of tea or coffee than cold water. ! 
The only difference is, that the menſiruum in the latter caſe acts more e 
powerfully, while in the former the {ſubſtance to be extracted af- | 4 

' fords its finer parts more readily, and in greater abundance. 1 


Uron comparing the experiments Ne I. with thoſe of Ne III. and 
IV. it appears, that the difference between the ſpecific gravities of 


different lime-waters and common water, is much more than the „ 
weight of the calcarious matter contained in theſe lime- waters: there 0 | 
muſt, therefore, be ſomething elſe beſides this earthy matter which | 
quick-lime communicates to water, by which its weight is in- 
creaſed ®. Perhaps quick-lime may alſo, in ſome other way unknown | 


to us, alter the ſpecific gravity of water. But whatever may be in 


ſpecifically heavier than common water, as the hydroſtatic balance | 
or other accurate experiments ſhew; becauſe we cannot account 
for this exceſs of gravity from any thing we know of the con- | 
tents of lime-water. This is no Jeſs unphiloſophical, than if | 
.one was to doubt of univerſal gravity, becauſe philoſophers have 
hitherto attempted, in vain, to account for it. If we miſtake not the _ „ | 
matter much, the contrary has always been the opinion of man- 
kind, v:z, that every well atteſted fact is to be believed, altho' we 
are ignorant of irs cauſe, or cannot ſhew the particular way in which 
it happens, VVV 
_ 0 0.2 ENOUGH, 
* As lis wats. after its earthy part has been precipitated by an alcaline ſalt, continues to 
taſte ſtrongly of the lime, it follows, that, beſides this earth, it contains ſome more active 
and ſubtile part, to which its taſle and virtnes are chiefly owing: for we know that the cal- 
carious matter of hme - water is perfectly inſipid and void of any other virtue than what all 
ablorbent earths poſſeſs. This active and more ſubtile part of lime · water ſeems to be ſepa- 
rated from its earth by the alcaline ſalt, which ſtrongly attracts and embraces it. And hence 
lime · water mixed with ſalt of tartar does not loſe its taſte of che lime, by being expoſed to the 
open air, Does not a ſolution of a fixed alcaline ſalt in water, poured on quick-lime, ſeparate 


this ſubtile active matter of quick-lime from its earthy part, by Rrongly attraQting it ? And do 


not loap-leys conſiſt of water and fixed alcaline falt united with this active part of quick-lime, 
without any, or almoſt any, of its earthy part ? | 
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ENOUGH, it may, perhaps, be thought more than enough, haz 
= been ſaid, to ſhew, that the ſtrength of lime-water is very different, 
1 according to the different quantities of water poured on quick-lime 
1 However, I muſt be allowed to ſay, that this point, which has been 
Il . diſputed by my good friend, 1s of that conſequence as to deſerte 
= to be fully cleared up; fince, to ſuch as drink lime-water, with , 
1 | view to the cure of the ſtone, it is of no {mall importance to knoy, 
| | : | how it may be prepared ſo as to have the ſureſt and ſpeedieſt ef. 


I; fects. And as lime-water, injected into the bladder, will undoubr: 
8 8 edly diſſolve a ſtone lodged there; it is evident, that, after the blad- 
der has been accuſtomed to the weaker lime-waters, or to thoſe even 
1oftened with a little ſweet milk, the diſſolution of the ſtone may 
10 ; be much haſtened, by injecting ſuch as Are more ſtrongly | n 
| nated with the virtues of the lime. 
[ . WI TH regard to the lithontriptic powers of oiſter-ſhell. and ſtone- 
{ = lime water, I ſhall only ſay, that, as in a variety of experiments made 
0 during the courſe of ten years, I had always obſerved the ſuperior 
efficacy of the oiſter-lime water, I thought it to no purpoſe to make 
A a new trial: any one who doubts on which ſide the truth is, may 
# eaſily ſatisfy himſelf, But, in making the experiment, the calcul; 
| {hould either be immerſed in a large quantity of lime- water, or elle 
it ſhould be renewed upon them every three or four days. 
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LETTER to the Rer. THOMAS BIRCH, p. p. 
Secret. R. S. from JO HN PRINGL E, M. D. F. R. S. in- 


cloſing two papers communicated to him by R OBERT 
WHYTT, M. D. F. R. S. 


8 I R „„ | Pallmal-Court, St James 5, Dec. 10. 1757. 


\ BOUT three weeks ago I put into your hands an extract 8 W 


letter I had then received from Dr Whytt, containing a poſt- 
e his obſervations on Lord Walpole's caſe, and ſlightly men- 


tioning ſome doubts he had then about the juſtneſs of Dr Springs- 


feld's experiments with lime-water, from ſome trials he himſelf had 
made, upon reading that gentleman' s curious treatiſe on the extraor- 
dinary lithontriptic quality of the waters at Carlſbad in Bohemia. 


Within theſe few days, Dr Whytt having favoured me with a full 
account of thoſe experiments, I have herewith. ſent you his paper, 
in order, if you pleaſe, to lay it before the ſociety ; which the au- 
thor deſires may be done, in caſe theſe ablerrations ſhould be 2 


ged uſeful. 


THE other paper incloſcd was ſent me by the Goa hand, to- be 
likewiſe preſented to the ſociety, as a well-atteſted inſtance of the 
electrical power in the cure of a palſy. To the other teſtimonies I 


have ſubjoined what Dr Whytt ſays. in his letter to me, by way of 
ſtrengthening the evidence. I ſhall only add, that ſince Mr Bry- 


done, the author of this account, has omitted telling how long the 
patient has continued in perfect health ſince the operation, it ap- 
pears ſhe muſt have been well for ſome months before the date of 
his paper; becauſe, before the end of laſt ſummer, Dr Whytt trant- 
mitted the ſame caſe to me, which I then returned, in order to have 
it drawn up in a fuller manner, and with other vouchers beſides the 


gentleman who performed the cure. The Door has been ſo good 


as to comply with my . having procured a more ample ac- 
count. 


— irſi publiſhed in the Phil, Tranſ. and read December 15. 1757. 
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908 POSTSCRIPT TO I. WALPOLE's CAsx, 
count of the circumſtances from Mr Brydone, and the atteſtation 
of two miniſters, beſides that of the patient herſelf “. My diff. 


culties being thus removed, I believe I may now with freedom qc. 
fer this very curious caſe to the attention of the ſociety. I am, 


SIR, 


Your moſt obedient humble ſervant, 


JOHN PRINGLE 


POSTSCRIPT to Dr WAUAVTI's obſervations on Lord Wal- 
POLE's C A 8E *. 


1 Do not know, if it be worth while w obſerve, that lately, in 
making ſome experiments with different calculi, there was one 
almoſt as white as chalk, but of a leſs hard ſubſtance than the others; 
and which was not in the leaſt degree diſſolved or ſoftened by be- 
ing infuſed 20 days in oiſter-ſhell lime-water, but yielded ſome- 
what to a ſolution of Spaniſh ſoap in common water. 

„FROM this experiment one may conclude, that it is better to pre- 
ſcrib eboth ſoap and lime-water for the ſtone, than any one a them 


* alone; 


After this paper was read at the ſociety, Dr Pringle ark acquainted Dr Whytt, that 
Mr Patrick Brydone had omitted, in his account, the name of the pariſh where the woman 
lived, the time when ſhe was cured, and alſo that he had not fully dated his paper; Dr 
Whytt ſome time after wrote to Dr Pringle, that having deſired Mr Brydone to furniſh him 
with theſe particulars, he had received for anſwer, ** That the woman, on whom the cure 
«© was performed, had lived all her life in the pariſh of Coſdinghame, and for the laſt twelve 
« years in that town: That her father had died of the palty ſeven years ago, aſter having 
0 been ſubje& to that diſtemper for ſeveral years: That the cure was performed in his father's 
e houſe at Coldinghame, on the 4th, 5th, 6th, and 11th Days of April 1157, à circum- 
% ſtance he had noted down: That as to the date of his paper, preſented to the Royal ſocie 
de ty, he only recollects it was written ſome day in the beginning of November laſt ; but as. 
« the woman ſtill continued well, he hoped the preciſe day of the month was no material 


40 omiſſion.“ This letter to Dr Whytt is dated, * January 9.17 Uh 
* Read December 8, oy ST . 


66 


VIRTUES OF CARLSBAD WATERS, 479 


« .lone ; and that, if one of theſe remedies has failed of giving relief, 

the other ought to be tried: for as the abovewhite calculus, which 
yielded a little to the ſolution of ſoap, reſiſted lime- water; ſo 
there may perhaps be others that are readuly diſſolved * lime- 
« water, but little affected by ſoap. 

Dr Springsfeld s experiments with lime-water are ſomehow not 
5 juſt ; for in ſeveral calculi I have found the diſſolving power of 
Loilter- Auel lime: water above eight times greater than he makes 


t. 


Some 0 B 8 E. RV A . O N 8 on the Lithontriptic Virtue af the 
Carlſbad waters, lime-water, and ſoap: In a letter to Dr JoRHN 
PRINCLE, F. R. S. from Dr ROBERT Wu rr, F. R. 8. and Pro- 


kellor of medicine 1 in the univerſity of Edinburgh, 


$1 R ., 

”R O M the experiments 1 related i in Dr Springsfeld' S | Commentatia 
de prerogativa thermarum Carolinarum, c. which you were ſo. 
good as to ſend me ſome time ago, it appears, that theſe waters are 
not only poſſeſſed of a very extraordinary power of diſſolving the 
ſtone, but that in this reſpect they greatly exceed lime-water. 


of 96 degrees of Fahrenheit's ſcale, three pieces of the ſame calculus, 


ter, and in the urine of one who daily drank. this laſt water, re- 
newing theſe ſeveral menſtruums every day, he found, on the 15th 
day, that the calculus in the lime-water had loſt 1 grain, the calculus 
in the Carlſbad water 6 . and that 1 in urine 5 1 e 


(B) AGAIN, bevaci Koide another b into four parts, 
each of which was reduced to 80 grains, he put the firſt in oi- 


which time the menſtruums were renewed. every day, and kept in 


» Read, Dec. 15. 17575 


(A) Tnus, Dr Springsfeld having infuſed, for 14 days, in a heat 


each weighing 30 grains, in eggſhell-lime- water, the Carlſbad wa- 


ſter hell lime- water, the ſecond in Carlſbald water, and the third in 
the urine of a perſon who drank this water. After 20 days, during 


a 


480 LIME- WATER, AND SOAP: 


a heat of 96 degrees, the dried calculi had loſt of ther weight z 
follows : the firſt 3 grains, the ſecond 18 grains, and the * f 


r ains. 


ALTHOU GHI make no doubt that Dr Springsfeld, who appears tg 
be a man of candour, as well as learning, has faithfully related the 
event of the experiments which he made; yet either the lime- 
water he uſed muſt have been very weak, or ſome other miſtake 


muſt have happened in his experiments: for in all the nume. 
rous trials I made, about 15 years ago, of lime- water as a ſolvent for 
the ſtone, I always found its diſſolving power much greater than 


it appears in Dr Springsfeld' s experiments. And as in theſe trials dif. 
ferent urinary ſtones were uſed, it can ſcarcely be imagined, that i 
was owing to the peculiar hardneſs of Dr Springsfeld's calculi, that 
the lime-water made ſo little impreſſion on them. However, to he 
ſtill further ſatisfied of this ad 1 made the following experi 3 
ments. 

1 put a piece of a very hard calculus, which [ ſhall call x 

weighing 80 grains, in oiſter-ſhell lime-water, renewing the lime. 


Water every day, and keeping it in a heat between 90 and 106 de- 


grees of Fahrenheit's ſcale. After 20 days, I took out the calculus, 


and having ſet it by for ſome days, till it was become quite 4% 

1 bruſhed away all the rotten part of it, which was reduced to 
a kind of chalky powder, and found chat the undiſſolved part of 
it weighed 57 grains. 


2. AT the ſame time a piece of another calculus, 2, weighing 15 


grains, was, after a like infuſion of 20 days in oiſter-ſhell lime-war 
ter, reduced to Io grains. 


3. J put a piece of 2, weighing 14 grains, in a ſolution of half 
an ounce of the internal part of Spaniſh ſoap 1 in nine ounces of wa- 
ter, and every third day renewed the ſolution, which was kept in a 
heat of about 60 degrees. After 14 days, I found the undiſlolred 


part not to exceed 11 grains. 


4. A piece of a white end calculus ”, = 30 grains, had 
per 
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near 4 4 grains, of its ſubſtance diſſolved, by being I4 Gays infuſed 
as above in a ſolution Of ſoap. 


oN Ny, 1. Hove, Ca with Dr Springsfeld' s exper. (B), 

it appears, that tlie diſſolving power of oiſter-ſhell lime-water is to 
chat of the Carlſbad water as 23 to 18, ſuppoſing the calculi uſed in 
= ch: experiments to have been equally eaſy to diſſolve. 

4 BE: compared with Dr Springsfeld's exper. (A), f ſhews, that the 
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of 96 degrees, as 15 to 14. 

to that of the Carlfbad water only as 4 to 6; but it is probable, that 
had the ſolution of ſoap: been kept in a heat of 96 degrees, its diſſol- 
ving power would, even in this experiment, have nearly equalled 
that of the Carlſbad water. It may, perhaps, be worth while to ob- 


the ſmalleſt degree TIS by lying i in lime- water 2 20 days. 

by In exper; 19. of | my Eſſay on the . of lime-water, a piece 
hme-water. And in the ſarhe water, of a moderate ſtrength, another 
piete of b loſt, in the ſame time, — n 


1N this laſt 3 the lithontriptic virtue of lime-water ap- 
| Pears to be ſtronger than in Ne 1. and 2. above; and greatly ex- 


| eeeds that of the GarliBad water in Dr range exper. (A) 


and (B.) 


Bur altho', FI what. has eek: aid, it appears not only chat 
lime water, but alſo a ſolution of ſoap, diſſolves the ſtone in cloſe veſ- 


waters, when the calculi were ſo placed in open veſlels, that the 
Water from the fountain might conſtantly flow along them, effected 
2 much quicker diſſolution than lime-water or even {oap-ley, or 


-pp—- indeed 


5x - 


diſſolving Power of a ſolution of the inner part of Spaniſh ſoap. 
in a heat 6f 60 degrees, is to that 1 the Carlſbad water, in a heat 


FROM Nꝰ 4. compared with (A), the dilolvity power of ſoap i is 
ſerve, that a piece of the white chalky calculus of Ne 4. was not in 


of calculus, b, weighing 31 grains, loſt 7 grains by being infuſed 36 
| hours, in a heat of above 100 degrees, in very. ſtrong oiſter-ſhell 


3 ſels as faſt, nay faſter than the therme Caroline ; yet theſe laſt 
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indeed any known menſiruum, except, perhaps, ſtrong ſpirit of nitre 


for, in the firſt experiment made by Dr Springsfeld, a calculus of two 


ounces and a half was, in this manner, quite diſſolved in fix days, 
From this experiment, compared with that of Dr Springsfeld men. 
tioned above (B), it will be found, upon calculation, that the diſ. 
ſolving power of the Carlibad water, when it is allowed to flow con- 


ſtantly from the fountain along the ſtone, is nearly 39 times greater | 
than when it is only poured freſh on the calculus once a-day, 

What may have been the reaſon of this ſurpriſing difference of the 
lithontriptic power of the Carl{bad water in theſe different circum. 


ſtances, I will not pretend to ſay. I think it can ſcarcely be ac. 
counted for from the gentle motion of the water along the ſurface 
of the calculus, Was it then owing to ſome very volatile aQtive part 
which the water quickly loles, after being taken from ie foun- 
tain ? 

Bur how great ſoever the A power of the Carlſbad wa- 


vers may be, when they iſſue from the bowels of the earth; yet that 


they do not communicate a much greater diſſolving power to the 


urine than lime-water, will W N from ee the two fal 
lowing experiments. 


IN Dr Springsfeld's exper. (A) 3 che urine 250 a . _ 


: drank the Carlſbad waters, reduced, | in I 4 days, A piece of calculus, 


weighing 30 grains, to 25 grains. And in an experiment made by 
Dr Newcome, now Lord Biſhop of Llandaffe, who drank four Engliſh 
pints of oiſter-ſhell lime-water daily, his Lordſhip's urine reduced, 


in four months, a piece of calculus, weighing 31 grains, to three ſmall 


bits, weighing i in all ſix grains *. Whence it follows, that the di- 


ſolving power of his Lordſhip s urine muſt have been to the diſſol- 


ving power of the urine of the perſon who drank the Carlſbad wa- 
ters nearly as 35 to 65. But if we conſider, that the calculus in- 
fuſed in the urine of the perſon who drank the Carlſbad waters was 
kept always in a heat of 96 degrees, while in Dr Newcome's experi- 
ment, which was made during Po of the autumn and Wot: - 

1 2 art! cla 


Eſſay on lime water, p. 455. 


LIMEWATER, AND SOAP. 433 
artificial Heat was uſed, it will appear probable, that the diſſolving 
power of his Lordſhip's urine was little inferior to that of the perſon 
who drank the Carlſbad waters; for lime-water, in a heat of 96 
degrees, diſſolves the calculus at leaſt twice as faſt as in the com- 


mon heat of the air in winter. Further, if it be attended to, that 


the quantity of Carlſbad waters drank every day before dinner 1s 


from fix to eight lib. while his Lordſhip only drank four lib. of 


lime-water in 24 hours, it will follow, that whatever the different diſ- 


ſolving powers of the lime-water and Carlſbad waters may be out of 


the body, yet the former ſeems, in proportion to the quantity drank, 
to communicate at leaſt an equal diſſolving power to the urine. 


Bur without preſuming to decide certainly, as to the comparative 
virtue of the Carlſbad waters and lime-water, I ſhall conclude with 
obſerving, that tho' the Carlſbad waters are leſs diſagreeable to the 


taſte, and may be drank in larger quantity than lime-water, 
yet this laſt may be drank equally good in all places, and at all 


| ters. | 


November 30. 17 57. 


An inſtance of the ELECTRICAL VIRTUE in the cure of a PALSY. 


By Mir PATRICK BRT DONE . 


| Fuser FOSTER, aged 33, in poor ene tc un- 
4 


married, about 15 years ago was ſeized with a violent nervous. 


fever, accompanied with an aſthma, and was fo ill, that her life was 


deſpaired of. She recovered, however, from the violence of her diſ- 


temper z but the ſad effects of it remained. For, from this time, ſhe 


continued in a weakly uncertain ſtate of health, till the month of 
July 1755, when ſhe was again taken ill of the fime kind of fever; 
and after it went off, ſhe was troubled with worſe nervous 55 8 


, Read December 15, 1757 


ſeaſons of the 785 : WINCH 1 is not the caſe with the Carlſbad wa- 
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toms than ever, ending at laſt in a paralytic diſorder, which ſome. 


times affected the arm, ſometimes the leg, of the left fide, in ſuch , 


manner as that theſe parts, though deprived of all motion for the 


time, yet ſtill retained their ſenſibility. In this condition ſhe re. 


mained till the ſpring 1756, when unexpectedly ſhe grew much bet. 
ter; but not ſo far as to get quite rid of her paralytic complaints, 
which, in cold weather, ſeldom failed to manifeſt themſelves by a 
nnen trembling; ſenſation of cold, and a loſs of, motion in the 


left fide. 


THis paralytic tendency made her . of a more vo- 
lent attack; which accordingly ſoon happened: for, about the end 
of Auguſt, in the ſame year, her ſymptoms gradually increaſed, and, 
in a very ſhort time, ſhe loſt all motion and ſenſation in her left ſide. 
In this ſtate ſhe continued throughout laſt winter, with the addition 


of ſome new complaints; for now her head ſhook conſtantly ; her 
tongue faltered ſo much, when ſhe attempted to ſpeak, that ſhe could 


not articulate a word; her left eye grew ſo dim that ſhe could not 


diſtinguiſh colours with it; and ſhe was often ſeized with ſuch an 


univerſal coldneſs and inſenſibility, that thoſe who ſaw her at ck 
times ſcarce knew whether ſhe was dead or alive, 

| WHr1LsT the woman was in this miſerable condition, obſerving that 
ſhe had ſome intermiſſions, during which ſhe could converſe and uſe 


her right leg and arm, in one of thoſe intervals I propoſed trying to 
relieve her by the power of electricity. With this view, I got her ſup- 
ported in ſuch a manner as to receive the ſhocks ſtanding, holding 
the phial in her right hand, whilſt the left was made to touch 
the gun- barrel. After receiving ſeveral very ſevere ſhocks, ſhe found 
herſelf in better ſpirits than uſual; ſaid ſhe felt a heat, and a prick- 

ling pain in her left thigh and leg, which gradually ſpread over 
all that ſide; and after undergoing the operation for a few minutes 


longer, ſhe cried out, with great joy, that the felt her foot on the 


ground. 


THE electrical 8 3 ſuch at effefs, the 
action was continued; and that day the woman patiently ſubmitted 
to receive above 200 ſhocks from 1 it. The conſequence was, that the 


ſhaking 
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PALSY CURED BY ELECTRICITY. 485 
ſhaking of her head. gradually decreaſed, till it intirely ceaſed ; that 


ſhe was able at laſt to ſtand, without any ſupport; and on leaving 


the room, quite forgot one of her crutches, and walked to the. 
kitchen with very little aſſiſtance from the other. That night ſhe 
continued to be well, and ſlept better than ſhe had done for ſeveral 


months before, only about midnight ſhe was ſeized with a faintiſh- 


neſs, and took notice of a.ſtrong ſulphureous taſte in her mouth; 
but both faintneſs and that caſte went off, upon drinking a little 
water. Next day, being electriſed as before, her ſtrength ſenſibly in- 
creaſed. during the operation, and when that was over, the walked. 
eaſily with a ſtick, and could lift ſeveral pounds weight with her left 
hand, which had: been ſo long paralytic before. The experiment 
was repeated on the third day; by which time ſhe had received in 
all upwards of 600 ſevere ſhocks, She then telling us that ſhe had 
as much power in the fide. that had been affected as in the other, 
we believed it unneceſſary to proceed farther, as the electricity had 
already, to all appearance, produced a compleat cure. And indeed 
the patient continued to be well till the Sunday following, VIZ a- 


bout three days after the laſt operation; but upon going that day 


to church, ſhe probably catched cold; for upon Monday ſhe com- 
plained of a numbneſs in her left hand and foot; but, upon being 
again electriſed, every ſymptom vaniſhed, and the has been perfect- 
ly well ever ſince. 


Coldingham, Nov: 1757. V 
e PATRICK BRT DOE. 


Tnar the above is a true and exact account of; my caſe, and of 


the late wonderful Cure _ wrought on me, is atteſted by 


ELIZABETH FOSTER. 


I was eye-witneſs 
on Elizabeth Foſter, 
the bleſling of God 


to the electrical experiments made by my ſon 
and ſaw with pleaſure their happy effects. By 
— chem, from a weak, miſerable, 


and 
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486 PALSY CURED BY ELECTRICITY, 


and at ſometimes almoſt an inſenſible ſtate, ſhe was, in a very ſhort 
time, reſtored to health and ſtrength ; of which the above is, in e- 
very reſpect, a true account. 
ROBERT BRT DON, 
Miniſter of Coldinghan, 


Extract of a letter from Dr WHyTT to Dr PRINGLE, relating to 
this account : Dated Edinburgh, 1ſt Dec. m 57. 


— % OME days ago, I had tranſmitted to me Mr Brydenes account 
kI - (incloſed) of the ſucceſs of the electrical ſhocks in a paralytic 
patient, atteſted by the patient herſelf, and by Mr Brydone' s father, 


ho is miniſter at Coldingham, in the ſhire of Berwick. At the - 


ſame time I had a letter from the Reverend Mr Allan, miniſter of 
Eyemouth, (in the neighbourhood), informing me, that he had exa- 
mined the patient particularly, and found Mr Brydone s account to 
be perfectly true. He further informs me, that he never obſerved 


the electrical ſhock ſo ſtrong from any machine as from Mr Bry- 


done's. It ſeems, that gentleman has not only applied himſelf to 
che W of natural e but alſo of medicine. 


— 


ROBERT WHYTT. 


OBSER- 


. 


OBSERVATION S 


NAT UR 2 CA US E 8, and CURE 


of thoſe DrsoxpERs Which are COMMONLY called 


NERVOUS, HYPOCHONDRIAG 
or HIS T ERIC; 


»* * od by * os 
\ R = - = EI * 2 n 2 _— 
"RET 2 * K A ITO ON TTY PER LIP * EFF CCC e 8 2 
9 ths, 8 * 9 . ts Yo Eo ws 9 11 N * R LATE = l 7 n ect - A ENOTES. 21 x OR I IT ha 2 * 
e * 5 9 R CRT e 9 W * a 9 * N 233 
N N e i . d RE ONS CN Eds S ; - AF =o a 
5 N 10 % nip d 2 I 5 S r > 3 


* nin A 
>". a4 ACA RR „ 2 Po 2 
7372770000 


Lune rabia male. Hippocrat. de aliment. & 4. 


4 


To which are prefixed ſome Remarks on the SYMPATHY of the NERVES. 
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CT Spaſmodic, Hypochondriac, or Hyſteric. 


"FL'E diſorders which are the ſubject of the following Obſerva- 
tions have been treated of by authors, under the names of 
Of late, they 
have alſo got the name of NERvovs; which appellation having 


been commonly given to many ſymptoms ſeemingly different, and 


very obſeure in their nature, has often made it to be ſaid, that phy- 
ficians have beſtowed the character of nervous, on all thoſe diſor- 


ders whoſe nature and cauſes they were ignorant of. To wipe off 


this reproach, and, at tlie ſame time, to throw ſome light on ner- 


vous, hypochondriae, and hyſteric complaints, is the deſign of the 


following obſervations ; which are alſo intended to ſhew, how far 
the principles laid down in my Eſſay on the vital and other invo- 
luntary Motions of Animals, may be of uſe in explaining the na- 
tare of ſeveral diſeaſes, and . in leading to-the moſt: 


proper method of cure ®, 


SINCE, in almoſt every diſeaſe, the nerves 5 ſuffer more or leſs, and 
there are very few diſorders which may not, in a large ſenſe, be: 
called nervous, it might be thought that a treatiſe on nervous diſ- 
eaſes ſhould comprehend almoſt all the complaints to which the. 


human body is liable. The defign, however, of the following Ob- 


ſervations is far different. In them, it is only propoſed to treat of 
thoſe diſorders which in a peculiar ſenſe deſerve the name of ner- 
vous, in ſo far as they are, in a great meaſure, owing to-an-uncom-- 
mon delicacy or. unnatural ſenſibility of the nerves; and are there-- 
fore obſerved chiefly to affect. perſons of ſuch a conſtitution. 


As many of theſe complaints depend upon as ſympathy which 
obtains between the various parts of the body, it ſeemed neceſſary 
to begin with ſome obſervations on the /ympathy of the nerves; a. 


ſubject of the greateſt 1 importance in pathology! 
777 0 
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Ix reaſoning on the nature and cauſes of nervous diſorders, 1 

o | — : 

have endeavoured to avoid uncertain hypotheſes; and therefore 
have had no recourſe to any imaginary flight, repercuſſion, diſper. 


fron, confuſion, or jarring conteſt of the animal ſpirits ; for whoſo 
exiſtence we have only probability, and of whoſe peculiar nature 


and properties we are altogether ignorant. But altho' the mi. 
nute ſtructure of the nerves, the nature of their fluid, and thoſs 
conditions on which depend their powers of feeling, and communi. 


cating motion to the body, lie much beyond our reach; yet we 


know certainly, that the nerves are endued with feeling, and that a; 


| there is a general ſympathy which prevails through the whole -. 


item ; ſo there is a particular and very remarkable conſent between 
various parts of the body. From this ſentient and ſympathetic 


power of the nerves, I have endeavoured to deduce the various ſym- 


ptoms of the nervous kind; and have thought it better to ſtop 


ſhort here, than to amuſe myſelf or others with ſubtile ſpecula- 
tions concerning matters that are involved in the greateſt obſcu- 


rity. 


Ir it ſhould be ſaid, that to account for diſeaſes from the ſenſib;- 


lity or ſympathy. of the nerves, while we know not wherein theſe 
powers conſiſt, is no better than referring them to a facultas incig- 
nita, or to the hypothetical motions and countermotions of the animal 


ſpirits; I ſhall only anſwer, that altho' we cannot explain why grief 


or joy ſhould, by means of the nerves, excite a greater motion than 


uſual in the veſſels of the lachrymal glands ; yet it is leading us to 
the truth, and advancing one ſtep farther in our knowledge, to ſhew 


that the increaſed ſecretion of tears, occaſioned by thoſe paſſions of 


the mind, proceeds from this cauſe, and not from any compreſſion 
of the lachrymal glands or their ducts, by the neighbouring muſcles, 
as has been commonly imagined: And, to aſcend from ſmall thing 
to great, altho' Sir Iſaac Newton did not pretend to explain the cauſe 
of gravity, yet he made no ſmall improvement in phyſical aftrono 


my, when, from this principle alone, he accounted for the var! 


motions 


FF 4:4 0:4 


motions of the ptunets, and baniſhed the imaginary wortices of 
Des Cartes, which had been contrived, but unſucceſsfully, to e 
the Fe of 1 ROE N 


Is the OY part, I have cue 4 myſef chiefly to what ex- 
perience had ſuggeſted ; and have only adviſed ſuch remedies as I 


have uſed with ſucceſs myſelf, or had reconmendet to me 1. n; 
hom I could Tas. 0 819 5 90 


As many of che ſubjects I have treated of are not a Treks obſcure, 
it cannot be expected that they ſhould admit of as clear an expli- 
cation as matters that are leſs intricate; and this, it is hoped, will 
make the learned in the profeſſion over- look with candor the defects 
which may be found in the following obſervations. However, if 
with all their imperfections, they ſhall be of any uſe in conveying, 5 
to the younger and leſs experienced phyſicians, a clearer notion of 
the nature of thoſe diſorders which have been commonly called ner- 
vous, hypochondriac, or hyſteric, or in any caſe direct them more 
happily in the cure, I ſhall have my aim, and be ſufhciently re- 
warded in the ſatisfaction of thinking that my labour has not been 


altogether uſeleſs. to the public, the good of W ne e to be the 
principal view of ene, writer. 838 


Hoc opus, hoc ande parvi ee et 3 


Sl 2 volumus, 11 . vivere chart 


£2 


Edinburgh, Nov. 1 git 
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H AP. I. 


Of che STRUCTURE, USE, and SYMPATHY of 
the NERVES. 


DEFORE we enter upon the ſubje& of the following obſerva- 
B tions, it may be proper to make a few remarks concerning the 
ſtructure, uſe, and ſympathy of the nerves. : 
1. THE nerves are thoſe ſmall cords, which riſing from the brain 
and ſpinal marrow, are diſtributed to every part of the body. They 
appear to be no more than continuations of the medullary ſubſtance 
of the parts from whence they proceed, and owe their ſtrength and 
firmneſs to the membranes and cellular texture which ſurround 
them. . . 
2. TEE larger nerves 3 (1 0 are evidently compoſed of many dns! 
ler ones, which run parallel to each other, and ſeem to be quite di- 
ſtinct from their origin to their termination, without any ſuch com- 
munications between their branches as are obſerved every where in 
the ſyſtem of arteries and veins. 1 
3. THE ſmalleſt nervous filaments that can 1 be traced by Site 
tion are ſtill compoſed of leſſer threads; fo that we can have no 
idea of the exility of a ſingle nervous fibril. 
4. ALTHo' it ſeems probable that the nerves (3.), which are con- 
tinuations of the medullary ſubſtance of the brain and ſpinal mar- 
row, derive from thence a fluid; yet the extreme ſmallneſs of the 
nervous tubes, and the ſuBtility of that fluid which they contain, make 
us altogether ignorant of its peculiar nature and properties. Nor do 
we know, certainly, whether this fluid ſerves only for the nouriſnu- 
ment and ſupport of the nerves, or whether it be not the medium by 
which all their actions are performed. 


| 5 THE nerves communicate ſenſe and a power of motion to the 
90 Ye 
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SINCE opium, without entering the blood, or being carried to the 
feveral parts of the body, leſſens or deſtroys their powers of feeling 
and motion, merely by acting on the extremities of the nerves tg 
which it is applied “, it follows, that the ner ves muſt be the inſtru- 

ments of ſenſation, and neceſſary for performing motion. Many o- 
ther experiments and arguments might be mentioned to the ſame 
purpoſe; but as this agency of the nerves is a point generally ac- 
knowledged, it would be unneceſſary t to enter here into a more par- 
ticular proof of it. 5 

6. ALTHO every part of this body furniſhed with nerves, has 
either more or leſs of feeling ; yet there are only ſome of thoſe 
parts whoſe ſtructure renders them capable of motion, viz. the 
muſcles, and ſuch organs as are in part muſcular; and the blood- 
veſſels, which, from the effects of bliſters and other Aimuli, appear 
evidently to be . of irritability, or a 398 of alternate 
contraction. | 

7. THERE are only two > kinds of motion obſerved in the bodies - 
of living animals, viz. voluntary, and involuntary from fumuli. In 
order to the pertormance of the firſt, the nervous power is not on- 

ly neceſſary, but alſo a free communication, by means of the 
nerves, between the brain and the parts to be moved. The ſecond 
continues for ſome time, though in a much weaker degree, even in 

_ thoſe muſcles whoſe hog with the brain is wholely cut off; 

whence it has been concluded, that this kind of motion is independ- 
ent of the nerves, and owing to ſome power or property, in the 
muſcular fibres themſelves, or in the glutinous matter connecting 
the elements of which they are compoſed F. That this concluſion is 
not, however, well founded, I have formerly ſhewn by ſeveral argu- 

an |; and ſhall Hakan at preſent only obſerve, that, fince a 
ſolution of opuum, by affecting the extremities of the nerves to which 
it is applied, and without Wein received 1 into the blood, or carried 

to 
* gee above, p 321 324. Kc. 
+ There are ſome exceptions to- this, ſuch as bones and cartilages, which,, tho! not deſtitute 
of nerves, are yet, in a natural ſtate, inſenſible, | | 


Acta Gotting. vol. 2. P. 152, &c. 
See above, p. 324. 
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to the brain or muſcles, deſtroys not only the power of voluntary 
motion in animals, but alſo renders their muſcles A ALA of be- 
ing excited into contraction by the ſtrongeſt flimul: * ; it evidently 
follows, that involuntary, as well as voluntary motion depends up- 


on ſome power or influence of the nerves f. 
Bur be this as it will; from the continuance. of the motion of the 


heart, and other muſcles, after they are ſeparated from the body, one 
may ſafely conclude, that the contraction of irritated muſcles is 


owing to the diſtenſion of their hollow fibres, by a more copious in- 
flux of the nervous fluid at that time. Does this fluid act in ſome 0- 
ther way than by diſtending the muſcular fibres? or is it only neceſ 


fary to-keep them in a proper ſtate for being acted upon by that li- 


ving g principle from which all their motions are to be derived : 
004943: 8. As 


* Je Dea. p. 199. 5s See above, p. 321, $24... 

+ Since it has been the prevailing opinion among phyſiologiſts, that the convraRtion of the 
muſcles is owing to the dilatation of their hollow fibres, by a greater influx of the nervous 
flnid into them, it may not be amis, briefly, to mention the N W which render 
this opinion, at leaſt, very improbable. 

1. As far as we can judge from experiments, the muſcles become leſs bulky in a ſtate of con- 
traction than they were before. The hearts of frogs, when taken out of the body, become 
really leſs every time they contract, and their contractions ſeem not to be owing to an infla- 
tion of their fibres or veſſels, but to the particles of which they a are compoſed 2 5 aching 
nearer to one another, and running into cloſer contact. 

2. The extraordinary ſmallneſs of the nerves, and the very ſlow ſecretion and motion of 
their fluid, makes it improbable that muſcular motion is owing to the diltenfion of the fibres 


of the muſcles by a ſudden influx of that fluid. Nor have we any reaſon to think, that the 


nervous juice dilates the muſcular fibres by means of any rarefaction or efferveſcence. 


3. The muſcles grow more tendinous by age, i e their fibres towards their extremities de- ' 


generate into ſolid threads ; and this happens ſooneſt when the muſcles are much uſed : but if 
the contraction of a 3 were owing to the inflation of its fibres by any fluid, the more 
* it was moved, it would be the leſs apt to become tendinous. 

If the muſcular fibres are hollow, and of a cylindrical form, or made up of mls it 
* be demonſtrated, that they cannot be rendered, in the firlt caſe, above >. and in the ſecond 
above ; part ſhorter, by the influx of a fluid into their cavities ; but we know that the differ- 
ence Letween the ſphincter pupillæ and ani, and the ſtomach and bladder, in their greateſt 
ſtate of contradtion and diſtenſion, is much more than any ot theſe proportions. 
| $. The regular alternate contraction of the hearts of frogs, for five or fix hours after Pray 
*ation and the deſtruction of their ſpinal :narrow, and for half an hour or more after they 
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8. As the nerves are continuations of the medullary ſubſtance of 
the brain and ſpinal marrow, it is probable that they are partly nou- 
riſhed by thoſe veſſels, which are ſpread on that produQtion of 
the p:a mater which ſurrounds them, in like manner as the brain 
derives its nouriſhment from the arteries of the pia mater, If this 
be true, we may readily ſee why the nerves loſe their powers, when 
they are wholely deprived of the arterial blood; and, on the other 
hand, retain them, in {ome meaſure, after the brain 15 Ooffified or pe· 
trified. 

Ir has been thought by ſome, chat nutrition is chiefly perform. 
ed by means of the nervous fluid, becauſe thoſe parts whoſe nerves 
are deſtroyed, or wholely deprived or their uſual power, are obſer- 
ved to become ſmaller. 

Bur whoever conſiders the inconceivable exility of the nerve, 
and how ſlowly any fluid muſt be derived by their means from the 
brain “, will ſcarcely think that the nutrition and growth of tle 
body can be performed in this way. Nor does the withering of ſuch 
muſcles as are totally palſied prove, that nutrition is owing to the 
nervous fluid; for we know, from certain experiments and obſerva- 
tions, that the motion of the fluids in the very ſmall veſſels depends, 

in a great meaſure, upon the influence of their nerves; and that, 
when this is wanting, the fluids either do not circulate at all thro 
thoſe veſſels, or, at leaſt, in a very languid manner: whence the parts, 
to which they belong, collapſe, and are not properly nouriſhed f. 

9. OUR bodies are, by means of the nerves, not only endowed 
with feeling, and a power of motion, but with a remarkable ſyw- 


path), 


are ſeparated from their bodies, clearly proves, that an influx of a fluid from the nerves into 
che muſcles is not neceſſary for their contraction: for although the ſpirits remaining in the 
nerves of the heart ſhould be ſupopſed to-occaſion a few eontractions of this muſcle, yet the} - 
cannot be ſufficient for producing ſeveral thouſand diſtenſions of its hollow fibres, 
The above arguments, if they do not entirely overthrow the common opinion, will, at lealt, 
juſtify me in not having recourſe, in the following treatiſe, to the irregular motion, increaſed 
derivation, repercuſſion, confuſion, or hurry. of the animal ſpirits, in erb for the * 
toms of nervous, hypochondriac, and hyſteric diſorders, | 
See above, p. 221, &c. T Ibid. p. 234. and 235, 
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pathy, which is either general, and extended through the whole ſy- 
tem, or confined, in a great meaſure, to certain parts. 

10. THAT every ſenſible part of the body has a ſympathy BY 
the whole, will ſufficiently appear from the following facts. 

CoLD water thrown on any part of the body that is warm pro- 
duces a ſudden contraction of the whole veſſels and pores of the 
Ein, and by that means frequently puts a ſtop to ſmall hæmor— 


rhages. The Muvia of certain ſubſtances when ſmelled to, inſtant- 
ly communicate new life and vigour. to the whole body, while 0— 


thers affect ſome delicate women with fainting and convulſions.— 
By means of different muſical ſounds, various paſſions may be ex- 
cited or calmed, and diſeaſes are ſaid to have been ſometimes cu- 
red“. By doleful ſtories, or ſhocking ſights, delicate people have 
been 800 affected with fainting and general convulſions T. 

WHEN the brain is wounded, inflamed, ſuppurated, or otherwiſe 


hurt, almoſt every part of the body is liable to ſuffer, and vomit- 


ings, tremors, convulſions, palſies, &c. often enſue. In animals new- 
ty dead, the whole muſcles of the trunk and extremities are ſtrong- 
ly convulſed, when a probe 18 puſhed down through the ſpinal 
marrow. 

WAREN the mark] is in a ſound ſtate, and digeſtion i 18 proper- 
ly performed, the ſpirits are good, and the body is light and eaſy ; 


but when that organ is out of order, a languor, dibility, melancho- 
ly, watchfulneſs, or troubleſome dreams, the night-mare, &c. are 
the conſequences. Grateful food, ſtrong wine, or other ſpirituous 


liquors, no ſooner touch the ſtomach of one ready to faint from 


emptineſs, than they communicate new life and ſtrength to the 
whole body: and, on the other hand, ſeveral poiſons occaſion vio- 


lent lickneſs, vomiting, fainting, tremors, convulſions, ſtupidity, an 


intermitting pulſe, difficult breathing, coldneſs of the extremities, and 
other ata. A fever, delirium, and violent convulſions, have 
Y | . been 


* Hiſtoire de PAcad; royale ths ſciences, ann. 1717. | - 
i Although in theſe caſes, the changes produced in the body are owing to the ors of the 
mind; yet as the mind is only affected thro' the intervention of the'optic- and auditory nerves, 


they ſeem proper enough inſtances of the general. ſympathy that extends thro? the whole. ner-- 
Vous ſyſtem, 
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been produced by a pin ſticking in the coats of the ſtomach s : and 
worms, affecting either this part or the inteſtines, occation a furpri. 
ſing variety of ſymptoms. _ 

EPILEPT1C fits have proceeded from a rough bone or cartila- 
ginous ſubſtance irritating the nerves of the great toe, or the calf 
of the leg; and the wound of a tendon or nerve has been the 

cauſe of a fever, delirium, tremors, violent convulſions, a tetanus, and 
death. 
MAN x more examples might be mentioned, were it neceſſary, 
of that general ſympathy which prevails throughout” the whole bo 
dy. But there is nothing which ſets this matter in ſo clear a light, 
as the effects of opium : for a ſolution of this ſubſtance injected into 
the great guts of a dog, 1 in a few minutes brought on a palſy of his 
poſterior extremities, attended with a ſtupor and convulſions +, 
Some days after, a like ſolution being injected, by a perforation 
through the teguments into the abdomen of the ſame dog, he became 
almoſt inſtantaneoully paralytic, and died in a few minutes . 

A ſolution of opiu¹, injected either into the ſtomach or inteſtines 
of frogs, or even applied to the muſcles of their belly laid bare, 
produces a paralytic weakneſs, a ſtupor, and death at laſt; altho' 
ſuch is the nature of theſe animals, that opium does not kill them 
near ſoon as it does dogs ||. 

'FroM theſe experiments it appears, that not only thoſe nerves, 
to which opium is immediately applied, are rendered incapable of 
performing their office ; but that the brain, ſpinal marrow, and 
whole nervous ſyſtem are affected in the ſame manner, ſolely by the 
action of the opium on the nerves which it touches. For its effects 
upon dogs are too inſtantaneous to allow of the ſuppoſition, that 
the more ſubtile parts of this poiſon are received into the blood, and 
by that means are conveyed to the brain: and in frogs, after the 
heart is taken out, and conſequently a ſtop put to the circulation, 


yet 


1 * 
* 


» Hildan. centur. 2. obſerv. 33. 8 
EO F See above, p 317. } Ibid, P · 318. 13 b 
| See above, p. 309. &c. | | 8 8 


et a ſolution of opium injected into the ſtomach and inteſtines has 
the ſame effect as when theſe animals are intire “. 


11. BESITIDEs this general conſent (10. ) which prevails through- 


out the whole body, there is a particular and very remarkable fſym- 
pathy between ſeveral of its organs, by means of which many o- 
perations are carried on in a ſound ſtate ; and pain, convulſive mo- 


tions, and other morbid ſymptoms, are often produced in fuch 


parts as have no near connection with thoſe that are immediately 
affected. | 

To illuſtrate this, I ſhall give ſeveral inſtances, beginning with 
| the head, and taking the parts in their order downwards. 


(a) THE HEAD. Violent pains in the head, which have their 


ſeat moſt commonly in the membranes of the brain or pericranium,, 
are frequently attended with a fickneſs at the ſtomach and vomit- 
ing, The ſpaſmus cynicus, locking of the jaws, and an univerſal 


_ tetanus, have followed a wound of the left {ide of the head, by which 


the temporal muſcle was divided T. Light and noiſe are offenſive, 


both to the eyes and ears in ſevere headachs. Wounds and contu- 


ions of the brain generally occaſion bilious vomitings. Certain 


impreſſions made on the ſenſorium commune. by external objects in- 


ſtantly give the eyes. either a dull, a lively, or a fierce look. 


GRIEF, vexation, or fear, leſſen the ſecretion of the PIN de- 
{troy the appetite, and ſometimes. occaſion a looſeneſs. The great 


conſent between tlie brain and heart appears from. the duden and f 


remarkable effects of the paſſions on the latter. 
(5) TE Eves. When one eye is affected with an inflamma- 


tion, a cataract, or the gutta ſerena, the other is often ſoon after 


attacked with the ſame diſeaſe. The contraction of the pupil is not 
owing to light acting as a fimulus on the iris, but ſolely to the 
ympathy between this membrane and the retina T. There is ſuck. 
2 ſympathy between the two. pupils, that, even in a gutta ſerena, 


the: 


v See above, P. 197. 309 and 320. 
T Hildan Centur. 5. obſerv. 9. 


Y See Eſay on the vital motions of animals, 9 7 
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the pupil of the morbid eye 1s obſerved to follow the-motions of 
the ſound one. We ſhut both eye-lids whether we will or no, as of. 
ten as any thing threatens to hurt either eye. A bright light coming 
ſuddenly on the eyes ſometimes occaſions ſneezing. Hippocrates 
has obſerved, that the unexpected fight of a ſerpent will make the 
countenance pale *, The tight of grateful food occaſions an un- 
common flux of the /aliva, in an hungry perſon. Yawning and yo- 
mating are often catching. 

(e) Tus Ears. The noiſe of a file and other harſh ſounds af. 
fect the teeth with an uneaſy ſenſation. The whetting of a knife 
has cauſed the gums to bleed f. Great and unexpected ſounds, 
ſuch as the exploſion of a cannon or muſket, make us inſtantly 
cloſe our eye-lids, As the ear is frequently Pained when the fauce; 
are inflamed, ſo an irritation of the meatus auditorius will often ex- 
cite coughing, and ſometimes vomiting . A conſtant pain of one 
fide of the head, with a numbneſs of the left arm and leg, a ſup- 
preſſion of the nds. and epileptic fits, have all been occaſioned by 
a glaſs-ball, not larger than a pea, ſticking in the ear ||. 

(4) Taz Nosg. The efffuvia of hungry water, or ſpirit of 
wine, drawn ſtrongly into the noſtrils, increaſe the derivation of 
the ſalival juice into the mouth, and ſometimes ſtop a tickling 
cough. The ſmell of grateful food makes the ſaliva flow when 
one is hungry. Sternutatories not only increaſe the ſecretion from 
the noſe, but alſo from the lachrymal veſſels. After Imelling to 
volatile ſalts, or eating too much ſtrong muſtard with one's meat, 
a pain is often felt above the eye-brows ; and it is obſervable, that 
after taking a large draught of cold water in winter, that part of 


the fore-head immediately above the noſe is affected with a pain- 


ful ſenſation. Acrid ſubſtances applied to the olfactory nerves, 
bring the diaphragm, intercoſtal and abdominal muſcles, into con- 
vulſive motions. | 

| Mr 
* Lib. de humoribus. 


+ Boyle's Uſcfulneſs of experimental philoſ. part 2d, p. 248. 
+} Pechlin, Obſervat. med. lib, 2, No. 45. {| Hildan, Centur: 1.  obſervat, 4. 
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Ma BovLE mentions ſeveral, who were purged by ſmelling to a 
cathartic medicine *; and we are told, that, in ſome, the effect fail- 
& when, from a coryza, or obſtruction of the membrane of the 
noſe, the olfactory nerves had loſt their tea of diſtinguiſhing 
ſmells. 

(e) TüuE TEETH, A rotten tooth will ſometimes occaſion a vio- 
lent pain in a ſound one, though at a diſtance from it; and the pain 

will ceaſe as ſoon as the ſpoilt tooth is drawn, or its nerve deſtroy- 
ed. A pain in the teeth often affects the cheek-bone, one ſide of 
the head, the throat, and the correſponding ear. Children, from 
the irritation of the gums in teething, are liable to vomiting, pur- 
ging, a cough, a fever, and convulſions. 
(Y Tun TRACHEA, An irritation of the windpipe, or any of 
its ſmall branches, raiſes coughing, or a convulſive motion of the 
muſcles employed in expiration; and a nauſea, vomiting, and con- 
vulſions, are ſometimes the conſequence of a violent or "ITY conti- 
nued irritation of theſe parts. 

(g) THE LUNGS. THE ſympathy of the W wk the dlapheage gm. 
and intercoſtal muſcles, is evident from their motion, even in 
ordinary reſpiration, but ſtill more ſo in the laborious breathing 
which is always the conſequence of a difficult . of the blood 
chrough the pulmonary veſſelss. 

(b) Tax DriapHRAGM. When the n 1s. inflamed, the 


ſtomach, brain, and muſcles of the face are affected by ſympathy, 


as appears from the delirium, vomiting, and at Sardonicus, which 
attend this diſeaſe. 


(i) Tux STOMACH and INTESTINES. A diſordered ſtate of the 


ſtomach and inteſtines, with wind or noxious humours lodging in 


them, will ſometimes ſo affect the brain as to. deprive people of 


their reaſon. At other times, the ſame cauſes will produce a verti- 


o, cephalea, hemicrama, claus hyftericus, palpitations, intermiſſions 


of the pulſe, difficulty of breathing, ſudden fluſhings of heat, and 


ſweating, &c. After hard drinking, or a large doſe of opium, the 
eyes loſe their luſtre. The headach, after a debauch, proceeds chief- 
ly from the ſtomach, as appears by the removal of the pain, upon 


= 125 Song 
» 1 of nn philoſophy, part. 2. p. 242. 
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drinking a few glaſſes of ſtrong wine. The diſorder of the ſtomach 
will ſometimes occaſion dimneſs of fight *. I know a lady, to whom 
every object appears as if covered with a thick ſmoke, as often as 
her ſtomach is loaded with an acid; and who, therefore, finds vo— 
mits, abſorbent powders, and bitters, her beſt ophthalmic medicines, 
Another lady, with tender eyes, feldom has any conſiderable pain or 
ſickneſs at her ſtomach, without her head being affected, and her eye- 
lids or eyes becoming, in ſome degree, inflamed. In little more than 
half an hour after ſwallowing fifteen or twenty grains of the extractum 
cicute, 1 have been often affected with a weakneſs and dazzling of 
my eyes, together with a giddineſs and debility of my whole bo- 
dy, eſpecially the muſcles of my legs and arms; ſo that, when I 
attempted to walk, I was apt to ſtagger like a e who had 
drunk too much ſtrong liquor. 

A convulſive motion of the ſtomach and inteſtines often 
ſpreads to the throat, where it occaſions a difficulty of breathing, 
and a ſenſe of ſuffocation : On the other hand, an irritation of the 
Jauces, or pharynx, excites vomiting. A nauſea or diſagreeable ſen- 
ſation in the ſtomach makes the pulſe quicker and. ſmaller, raiſes 
a ſweat, and ſometimes greatly increaſes the ſecretion of the /aliva, 
or urine. When the ſtomach is empty, and affected with a ſenſe of 
hunger, the ſalival juice flows much more copioully into the mouth 
than after a full meal, or when the natural appetite for food is 
wanting. An inflammation of the ſtomach and bowels is attend- 
ed, in the beginning, with a ſhivering of the whole body, and a 
great coldneſs of the hands and feet. Long continued vomiting 
and purging occaſion violent cramps of the muſcles of the legs and 
thighs ; ; and the dry belly-ach brings on a palſy of the extremi- 
ties. A tremor of the hands is often leſſened or removed, for a 
while, by a dram, or ſome ſtrong wine; and this effect is owing 
ſolely to the action of theſe liquors on the ſtomach, and not to their 
having entered the blood, which does not happen ſo ſoon. The par- 
ticular ſympathy of the ſtomach with the diaphragm and abdomi- 

. nal 


Lommii Obſeryat, med. lib, 2, | 
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nal muſcles, appears from their convulſive motions in vomiting, 
and in the hiccup. A violent ſpaſmodic pain in the ſtomach or in- 


teſtines, often renders the pulſe much flower than in a ſtate of 


kealth, | 
Ax inflammation of the inteſtines is frequently attended with 


vomiting, and a ſuppreſſion of urine. An opifthotonus or a tetanus 
is often occaſioned, in hot chmates, by a retention of the meconzzm, 


or other acrid humours, in the bowels of infants. That itching of 5 


the noſe which is a common ſign of worms, ſeems to indicate a par- 
ticular ſympathy between this part and the inteſtines; and the many 
other ſymptoms produced by worms, which I ſhall have occaſion to 


mention afterwards; ſhew a remarkable and extenſive conſent. 


between the firſt paſſages and many other parts of the body. 


(% Tux L1vER. Stones irritating the biliary ducts frequently 


occaſion a nauſea and vomiting. An inflammation of the liver is 
generally accompanied with a vomiting and the hiccup; and often 


with a pain between the vertebræ of the neck and top of the ſhoul- 
der. In a ſuppuration of the liver, I have twice ſeen the patients 


fected with a. numbneſs and debility of the right arm, thigh, and: 


leg. 
ö Taz Kipneys and UzzTer 8. 8 vomiting, 8 


and inflation of the bowels, are often produced by an inflamma- 


tion in the kidneys, or ſtones in the ureters. A ſtone in the pelvis 


of the kidney, or in the wreter, ſometimes occaſions a frequent 


inclination to make urine, and a heat in the extremity of the urethra. 
| When one of the kidneys is inflamed, little urine is ſeparated by the 
other, probably on account of a ſpaſmodic ſtricture of its ſecretory 


veſſels. When a ſtone is paſſing through the ur eter, the teſticle of 
the ſame fide is ſometimes drawn upwards, and ſwells; and: an e- 


rect poſture is then painful. 


% Tur BLapDER and RECTUM: An irritation: of the adv]: 


the bladder, or extremity of the rectum, is the cauſe of a conſtant 


contraction of the OR and abdominal muſcles. A ſtrangu 


. Byte 
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ry and fenc/mus mutually occaſion each other. The pain of the 
hemorrhoids is ſometimes accompanied with a fickneſs at the ſto- 
mach, and faintiſhneſs. A ſtone or ulcer in the bladder is attend- 
ed with a ſharp pain near the end of the urethra, eſpecially after ma. 
king water. I had, ſome years {ince, a patient with an ulcer in the 
bladder, who, when he paſſed his urine, had not only a vio- 
lent pain in the point of the penis, but this pain deſcended down 
his thighs and legs, and affected the ſoles of his feet, as if he had 
been {ſtanding barefooted on burning coals, EE: 

(n) Tye GENITALS in MEN. At the time of puberty, not only 
the voice, but the whole body undergoes a ſenſible change, which is 
probably owing to the fimulus communicated to the nerves of the 
genital parts by the /emen ; for we certainly know that other flimul;, 

applied to the nerves of the noſe or ſtomach, according to their na- 
ture, will either inſtantaneouſly impart new vigour to the whole 
body, or ſoon occaſion a general //upor and debility. It is owing | 
to a ſympathy with the glans, that the veſicule ſeminales are contrat- 
ed in time of coition; and, when the membrane which lines the 
lower part of the urethra is ſtimulated by the /emen, the acceleratores 
urinæ are excited into convulſive motions, _ . 

(o) THE UTERUS. The great variety of ſymptoms in the hyſte- 
ric diſeaſe is the reaſon why a more extenſive ſympathy has been 
aſcribed to the womb, than to any other part, except the brain. 
But, although theſe ſymptoms proceed from the womb much lels 
frequently than has been imagined; yet the vomiting which ge- 
nerally accompanies an inflammation of that organ, the nauſea, and | 
depraved appetite after conception, the violent contraction of the 
diaphragm and abdominal muſcles in delivery, the headach, and 
the heat and pain in the back and bowels about the time of men- 
ſtruation, are ſufficient proofs of the conſent between the uterus and 


| = ſeveral other parts of the body. But there is no part ſo much af- 


fected by the different ſtates of the womb as the breaſts, which be- 
come more turgid before every appearance of the menſes, and ſub- 
ſide after the period is over. The changes that happen to the breaſts. 
in time of pregnancy, and after delivery, are {till more remarkable. 


00 Ter 
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(p) THE EXTREMITIES. Strait ſhoes give ſome people a head- 
ach; while ſinapiſms applied to the ſoles of the feet, or bliſters 
to the legs, often leſſen, and ſometimes remove a delirium, In an 
obſtinate coſtiveneſs, cold water thrown on the feet and legs has 
ſometimes opened the body, after many other remedies had failed. 
By tickling the ſoles of the feet, not only the muſcles of the legs, 
but of the whole body, may be thrown into convulſions. An / 


thotonus, with convulſions returning every day, has been owing to 


a wound in the ſole of the foot by a nail “; and the /paſmus cynicus, 


to a violent pain in the toes T. The locking of the jaws ſometimes 
happens after amputations of the extremities, or lacerations of the 


nerves or membranes. 


Many other examples of ſympathy, both in a ſound and morbid 


ſtate of the body, might be mentioned; but the above will be ſuffi- 


cient at preſent, as I ſhall have afterwards frequent occaſion to 


touch on the ſame ſubject. r. hy 2 
12. ALL ſympathy or conſent ſuppoſes feeling; and therefore 


muſt be owing to the nerves, which are the ſole inſtruments of ſen- 
ſation (5). The truth of this ſeems to be fully evinced, by the 


following experiment. When the hinder toes of a frog are wound- 


ed, immediately after cutting off its head, there is either no mo- 


tion at all excited in the muſcles of the legs, or a very inconſider- 


able one. Bur if the toes of this animal be pinched, or wounded 
with a pen-knife, ten or fifteen minutes after decollation, the mu- 


ſcles, not only of the legs and thighs, but alſo of the trunk of the 
body, are, for the moſt part, ſtrongly convulſed, and the frog 


ſometimes moves from one place to another. In this caſe, is not 


the irritation of the toes immediately after decollation rendered 
ineffectual to produce any motion in the muſcles of the legs and 


thighs, by the greater pain occaſioned by cutting off the head? 
And are not the muſcles of the poſterior extremities, as well as of 


the trunk of the body, brought into action by wounding the toes 


lifteen minutes after decollation, becauſe the pain produced by cut- | 
| ting 


Nova Act. Acad, Cæſar. natur. curioſ tom. 1 p. 16. CONE 
Y Hoffman, Syſtem, med. tom, 3, ſect. 1. cap. 5. No. 30. 
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animal from feeling very ſenſibly, when its toes are hurt? 

Bor further, that all ſympathy is owing to feeling, and conſe. 
quently proceeds from the nerves, appears evident, becauſe the 
changes in the body, occaſioned by the ſympathy of the 1 parts, are 
ſtopt by whatever affects the nervous ſyſtem ſo ſtrongly as to over- 
come the ſenſations that produced thoſe changes. Thus the hic- 
cup is ſtopt by terror, fear, ſurpriſe, or other ſtrong paſſions. An 
irritation of the noſe will not occaſion ſneezing, when the firſt effort 


to ſneeze is attended with an acute pain in ſome of the muſcles of 
the back or ſides from a rheumatic cauſe. Hungary water, or 


valatile ſpirits, drawn ſtrongly into the noſe, will often ſtop a tick- 


ling congh ; and /audanum taken by the mouth, or given in a cly- 


ſter, by weakening the ſentient power of the nerves, will leſſen or 


remove the ſympathetic vomiting, . ariſing from a ſtone in the kid- 
ney or ureter, and the violent contractions of the diaphragm and 
abdominal muſcles, occaſioned by a teneſmus or ſtrangury. 


CoULD we ſuppoſe the circulation of the blood were to remain, 


after a total abolition of the ſentient powers of the brain and 
| nerves, there would be no more ſympathy between the parts of ſuch 
an animal body than between thoſe of any hydraulic machine. 
As in this caſe the motion of the fluids would be merely mecha- 


nical, ſo every change made in any of its parts muſt be the reſult: 
of mechaniſm alone, and conſequently, wholely different from con- 


ſent, which, as it depends upon feeling, cannot be explained upon 


mechanical principles. | 
13 THOSFEH ſympathies which kave been aſcribed by ſome authors: 


to the cela celluloſa, blood-veſſels, membranes, and the ſimilarity of. 
parts, if duly conſidered, will appear either to proceed from the 
nerves, or not to deſerve the name of conſent or ſympathy... 


WITH regard to the cellular membrane, as in a natural ſtate it 
has little or no ſenſibility, fo it muſt, of all other parts, be the leaſt 
ſubject to ſympathetic affections. Its cells have every where a free 


communication; and therefore air, water, purulent matter, or o- 
- ther humours, are often conveyed, by their means, from one part of 


the. 
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che body to another. But this cannot be properly referred to ſym- 
pathy, and is no more than what happens to a ſpunge, a piece of 
ſugar, or other porous ſubſtances. 

THE ſyſtem of blood-veſlels affords us no more inſtances of true 
ſympathy than the zela cellulgſa, except what may be owing to the 
nerves which belong to theſe veſſels. Ihe changes made in the 
circulation, and the morbid ſymptoms produced, or removed by 
the force of the blood being turned upon different parts of the bo- 
dy, the abſorption of venereal contagion, of pus, or other hu- 
mours, and their tranſlation to diſtant parts, are not, ſtrictly ſpeak- 
ing, inſtances of conſent ; but are ſolely the conſequences of the cir- 
culation of the fluids, and the communication between the ſeve- 
ral parts of the vaſcular ſyſtem. The changes, indeed, produced in 


the motion of the blood, and in the various ſecretory organs, by 
different affections of the mind, are undoubtedly owing to ſympa- 


thy, not, however, of the blood-veſlels, but of the brain and nerves, 
as will appear afterwards. 


THE various inſtances of conſent from. the continuity of mem- 


| branes, are, ſtrictly ſpeaking, owing to the nerves themſelves, with 
which thoſe membranes are ſupplied; for, were they deſtitute of 


nerves and feeling, no ſuch conſent could happen. If the heat and 


pain in the extremity of the wrethra from a ſtone or ulcer in the 


bladder, and the itching in the noſe, from worms in the inte- 


ſtines, and ſuch like ſymptoms, were owing to the continuity of the- 
membranes affected, the gullet and fauces ought to ſuffer more than 
the noſe, and the lower or middle parts of the urethra ſhould be 
more pained than its extremity. Further, if theſe inſtances of ſym- 
pathy were merely owing to the continuity of membranes, why 
| does not the bladder ſuffer in a gonorrhea, where there i is a great 


irritation and pain near the extremity of the urethra? 


AL rHo' a deafneſs has been ſometimes cured by purging, this 


no more argues a ſympathy between the ears and inteſtines, from 


the continuity of the membrane that lines them *, than the cure of 


an 9phthalmia by the ſame remedy, proves a ſympathy between the 


> eyes 
Haller. Prim. lin, phyſiolog. $ 555. 
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eyes and bowels. The effect in both caſes, is chiefly owing to the 
derivation of the bumvurs from the parts affected; and hence hlj. 
ſtering the head often affords a more PREF relief in thoſe diſeaſez 
than purging. 

TAE ſympathy between the breaſts and the aterus, has been derived 


from the ſimilarity of their ſtructure, or of the liquors ſecreted by 


them. But altho' thoſe parts were much more ſimilar in theſe bell, 


than they really are, yet if there were no connection between them 


by means of blood-veſlels, or conſent by means of nerves, it would he 


difficult to conceive, how the condition of the one could be ſo much 


affected by that of the other; and much more how a titillation of 
the one ſhould communicate a particular ſenſation to the other, 
The fimilarity of ſtructure between the muſcles of the legs and 
arms, between the teſticles, and between the parotid glands, is con- 
ſiderably greater than between the womb and breaſts ; and yet the 
former have no ſuch ſympathy as the latter. ; 

14. ALTHOUGH it may appear, from what has been ſaid, that 


all real conſent between. the different parts of the body is owing 
to the nerves ; yet it will be found very hard to account, particu- 
larly, for the various inſtances of ſympathy, either in a ſound or 


morbid ſtate. 
THz prevailing opinion has been, that theſe mpeg are owing 


to the communications between the nerves, and particularly to the 
connection which the intercoſtals have with the fifth, ſixth, and 
eighth pairs, and with almoſt all thoſe which proceed from the 
ſpinal marrow “. 8 8 this. IEEE it has en RO eaſy to 

: trace 


* Hippocrates was not ignorant of a- 3 Feen between He parts of the body: - and 
Galen treats particularly of thoſe diſeaſes which-ariſe from ſympathy or conſent : but he was 
ſo far from having any notion that ſympathetic affections were owing to the nerves, that he a · 
ſcribes thoſe headachs which do not proceed from any fault 1 in the head, to vapours aſcend 
ing from the ſtomach or uterus, Succeeding writers, even as far down as Fernelius and Sen- 


nertus ſeem to do little more than copy what Gallen had ſaid on this ſubject. Andreas Lau- 


rentius, who wrote about the year 1600, aſcribes the ſympathy between the mamma and ute- 
rus, partly to the intercoſtal nerve, which ſends ſome branches to the organs of generation, 


and partly to che ve na ranken which terminates in the left ſpermatic vein. He 2 
| vomi 
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trace the various ſympathies, not only between the ſeveral parts of 
the abdomen, but alſo between them and the head, neck, thorax, and 
extremities. But however plauſible this theory may appear at firſt 
view, and how readily ſoever it may ſeem to explain many remark- 
able inſtances of conſent, yet a more ſtrict examination will ſhew 
it to be liable to inſuperable difficulties. _ 

(Za) SINCE every individual nerve appears to be quite diſtin 
from every other, not only in its rife from the medullary ſubſtance 
of the brain or ſpinal marrow, but alſo in its progreſs to that part 
where it terminates [2s it follows, that the various inſtances of 


ſympathy, obſerved between the different parts of the body, cannot 


be owing to any communication or anaſtomoſts of their nerves ; and 
_ conſequently that it can be here of no uſe minutely to inquire into 
the numerous connections which the intercoſtal nerves have with 
the fafth, ſixth, and 9 pan. and with 71990 of the pt 
marrow, | 

Bor, leſt it ſhould be alledged, that RY courſe of ha nervous 
filaments in the gang lia is ſo intricate, that it is not altogether clear, 
whether they may not intermix or communicate with one another 
in their paſſage through thoſe bodies, it will be neceſſary to offer 
ſome leſs doubtful arguments, for proving that the ſympathy of the 


ſeveral parts does not depend on any union or . s between 
their nerves. 


(Y) Ir there were any  anaftomoſe Fs, or real communication beten 
the ner ves of the ſame or different trunks, either in the ganglia or 


4 he. Afr. Ay elſewhere, 


vomiting in a nephritis partly from the nerves, which the kidneys have from the Romachic 
plexus, and partly from their exterior coat, being a continuation of that which covers the bot - 
tom of the ſtomach. Caſper Bauchinus derives the conſent between the noſtrils and exte 
Tior parts of the abdomen, from the communication between the epigaſtric and mamma- 
ry veins. Riolan, Who flouriſhed before the middle of the ſeventeenth century, has not, 
With all his learning, made any improvement in the doctrine of ſympathy ; and his cotempo- 
rary Riverius aſcribes ſympathetic diſeaſes to five cauſes, viz. the connection, ſituation, vicini- 
ty, or ſimilarity of the parts, or to their having the ſame kind of office. Dr Willis, who has 
given a more accurate deſcription of the brain and nerves than any anatomiſt before him, en- 
deavoured, firſt, to explain the various inſtances of ſympathy between the parts of the body, 
from the connection or communication of their nerves. This doctrine was afterwards- further 
i luſtrated by Vieuſſens, and has been embraced by moſt of the later writers. 
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. elſewhere, it is natural to think, that a confuſion would neceſſariſy 
happen in our ſenſations, as well as in the motions of our ſeveral 
muſcles; for the impreſſions of external objects would be communi. 
cated, at the places of union, to other nerves than thoſe affected; and 
the change produced by the will in any nerve, at its origin in the 
brain or ſpinal marrow, in order for moving a particular muſcle, 
would affect all thoſe nerves with which it has any N e 

by means of the ganglia or otherwiſe. 

(c) IT does not appear, that there is any endende between the 
nerves that are derived from the ſame trunk, by means of the mem- 

| branes that ſurround them. If the dura mater were endowed with 
| that degree of ſenſibility, and with thoſe powers of oſcillation, which 
have been aſcribed to it by ſeveral authors, this opinion would not 
appear altogether improbable; but as the membranes of the brain, 
and thoſe productions of them which ſurround the nerves, ſeem, 
in a e ſtate, to be poſſeſſed only of a very obtuſe kind of feel- 
ing *, and are altogether deſtitute of motion, we have no reaſon to 
aſcribe the various inftances of ſympathy between the. different 
parts of the body to their ſenſibility or moving power. 

(4) Wx obſerve a remarkable ſympathy between many parts, 
whoſe nerves have certainly not the ſmalleſt communication with 
one another. Thus the dimneſs of fight occaſioned by a diſorder 
of the ſtomach, the nauſea uͤpon ſeeing others vomit, and the flux 

of the ſaliva into the mouth of a hungry perſon, at the ſight of ſa- 
voury food f, are proofs, that the ſtomach and ſalivary glands ſym. 
pathize with the retma, though there is no communication between 
the optic nerves and any other. A ſhuddering is excited by parti- 


cular ſounds, and yet the portio mollis of the auditory nerve, after it 
leaves 


3 | 1 * The experiments of the learned M. de Haller, although they do not prove theſe mem- 
branes to be wholely inſenſible, yer they certainly ſhew-them to have no painful or acute leel- 
ing in a ſound ſtate. Vid. Acta Gottingen. vol. 2. and Phyſiological Eſſays, edit. 2: 


+ In theſe inſtances, the changes in the ſtomach and ſalivary glands are produced through 
the intervention of the brain and ſentient principle: for thinking ſtrongly on ſavoury victuals, 
or diſagreeable medicines, will have almoſt the ſame effects on ſome people a8 ſeeing 

them. But ſince an impreſſion on the optic nerve can, by means of the brain, occaſion vo- 
miting, and an increaſed diſcharge of the ſalival juice, why may not impreſſions on the other 
' nerves produce various other ſympathies in the ſame manner? But of this more hereaſter. 


... . 7 Rr 
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leaves the brain, does not appear to communicate with the portio 
dura, nor any other nerve. Although the optic nerves unite at the 
cella turcica, yet it has been ſhown, that their fibres do not croſs, in- 
termix, or truly communicate with each other *; nevertheleſs, 
there is àa conſiderable ſympathy between the two eyes. Although 
the nerves of the two kidneys do not appear to have any connec- 
tion with each other, yet, when one of theſe glands is inflamed, or 
irritated by a ſtone, the ſecretion from the other 1s frequently much | 
diminiſhed. We know for certain, that the different ſize of the pu- 
pil in different lights, is owing to a conſent between the retina and 
uvea, and yet the optic nerves, and thoſe belonging to the uvea, 
have no communication in their courſe from the brain to the eye. 
Nor can any ſympathy be ſuppoſed to ariſe from the nerves of the 
uvea, paſſing between the retina and tunica choroidea, as there is no 
anaſtomoſis, nor any other. kind of union between them. The nerves, | 
with which the wvea of the two eyes are furniſhed, have no connec- 


tion; and yet we find a moſt remarkable ſympathy between the mo- | 


tions of the two pupils. 
Al Most the whole muſcles of the body may be brought! into 
convulſive motions, by tickling the ſoles of the feet, or the ſides; 


nay, the dread of this will affect ſome people. Now, theſe mo- 


tions cannot reaſonably be deduced from the connection of the in- 


tercoſtal ner ves with thoſe of the ſpine ; "Of; if they could, it would 


follow that the ſtomach and bowels ſhould ſuffer, at leaſt, equally 
with the diaphragm and muſcles of the trunk of the body. 


(e) Ir the conſent between the viſcera of the abdomen, and the 


other parts of the body, be owing to a communication of nerves, 


by means of the intercoſtals; why do not all thoſe parts ſympathize, 


whoſe nerves are either derived from, or communicate with the in- 
tercoſtals ? Why, in the nephritis, does the ſtomach ſuffer more than 
the inteſtines? and why are not the lungs and other parts at all af- 
fected in this diſeaſe ? Why does not an irritation of the bladder 


from a ſtone commonly occaſion a nauſea and vomiting ; ſince the 


bladder, as well. as the kidneys, has its nerves partly from the 
8 1 2 eighth 


dee Veſal, Anatom. corp, human. lib, 4. cap. 4. ; and Santorin. Obſervat, anatom. p. 63, 
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eighth pair and intercoſtals? Why does an irritation of the noſe 
occaſion ſneezing only, and not coughing, vomiting, purging, or 


the hiccup? Why does not a bliſter, applied from the ear to the 


top of the ſhoulder, bring on a convulſive motion, or ſome other 
affection of the diaphragm, ſince the connection of the phrenic 
nerves with the 2d and 3d cervical pairs is much greater, and leſs 
remote than with the nerves of the noſe *? 

Ir the delirium which generally attends an inflenmarien of the 
diaphragm, were owing, as has been alledged, to the remote con- 
nection between the phrenic and fifth pair of nerves which ſends 


| filaments to the dura mater; why ſhould not an inflammation of 
the langs, ſtomach, and inteſtines be attended with that ſymptom 


as often, and in a greater degree, ſince the fifth pair of nerves hath 
a. more immediate connection with the intercoſtal than with the 


phrenic nerves ? Why does an irritation of the ſphincters of the | 
anus or bladder occaſion a continued contraction of the diaphragm 


and abdominal muſcles, rather than an alternate motion of thoſe 


parts, as in coughing and the hiccup, when either the frachea or 
left orifice of the ſtomach 1s irritated? Since the diaphragm ſympa- 


thizes with the noſe, lungs, uterus, rectum, and bladder, why do not 
theſe parts ſuffer equally when that muſcle is inflamed, or other- 
wiſe violently affected? If the ſympathy between the noſe and dia- 


phragm be owing, not to the olfactory nerves, but to a branch of 
the fifth pair ſent to the noſe, why do not ſternutatories excite con- 


vulſive motions of the muſcles of the face, to which the 5th pair 


is diſtributed, as well as ſpaſms of the diaphragm, whoſe: nerves 


can have only a remote connection with the fifth pair, by means of 
the 


P.. The pain between the vertebra of the neck and top of the ſhoulder, which ſometimes. 
attends an inflammation of the liver or diaphragm, has been aſcribed to the connection be · 
tween the phrenic nerves and the 2d and 3d cervical pairs: But, if this were the caſe, why 
ſhould this ſymptom be ſo rarely obſerved in a paraphrenitis, as to be omitted by moſt au- 
thors? and why ſhould not the diaphragm be diſturbed in its motions, when the zd and 3d 
pairs of cervical nerves are irritated by bliſters, the extirpation of tumours, or other caules? 
It is not eaſy to ſay, what may be the cauſe of that pain in the neck, and top of the ſhoul- 
der, which often attends a hepatitis; but there ſeems to be good reaſon to doubt of its pro- 
ceeding from any connection between the phrenic and 2d and 3d cervical nerves. Some of the 
older phyſicians aſcribed this ſymptom to the weight of the inflamed and ſwelled liver draw- 
ing downwards, and ſtretching the membranes that line the 7horax (a). 
(a N. Piſo de cognoſcend, et curand. morb, lib, 3. cap. 25. 


* 


— 


J . % - 
the intercoſtals ®; And why does not the great irritation of ſome | | 
of the filaments of the fifth pair of nerves, in the toothach, pro- ' 


duce the convulſive motion of ſneezing? If the flux of tears occa- nn 
Goned by grief or joy were owing, as Dr Willis alledges, to the 13 
communication between the fifth pair of nerves which ſerves the 34 
lachrymal glands, and the intercoſtals which are diſtributed to the | | 
precordia T; why do not thoſe affections of the mind produce an 

increaſed excretion of the ſalival as well as lachrymal juice? If 

the diſturbance of the motion of the heart, from certain ſounds; 1 
were owing, as Vieuſſens imagines, to the ſeventh and eighth pair of | þ | 
_ nerves being partly compoſed: of medullary fibres, derived from a 
particular faſciculus ariſing from the cerebellum t, why ſhould not 1 
the muſcles, which are ſupphed with nerves from the fixth pair Wl | 
and the portio dura of the ſeventh, be equally affected; fince their ; - 
connection, at their origin, with the portio mollis is not leſs than 1 9 
that of the eighth pair ny Or why, in violent palpitations of. : 18 


the heart, are not the auditory nerves at all affected? The truth is, EO 1 | 
the changes in the motion of the heart occaſioned by external ob- 5 4 


jects, acting either on the organs of ſight or hearing, are not owing . 1 
to any communication of their nerves with thoſe of the heart, but 1 
to the impreſſions made on the ſenſorium commune, and the affections 
of the mind excited thereby**. If the ſympathy between the differ- 
ent parts be owing: to their nerves being derived from the ſame 
trunk, why 1s there not the ſame conſent between the ſeveral mu- 
{cles of the foot, of the leg; and of the thigh, as between the kid- 
neys and the ſtomach; or between the nofe and the diaphragm? 
Laſtly, if an irritation: of the alimentary canal in hyſteric women, 
ſometimes produces convulſions of the legs, by reaſon of the com- 
munication between the intercoſtals and the two laſt lumbar nerves ;. 
why are not the ſtomach and bowels ſeized with ſpaſms or convul- 

55 When ſneezing is ſtopt, by preſſing the noſe with one's finger and thumb, near the inter- 
nal angle of each eye; this effect is not owing, as ſome have thought, to the preſſure made on 

the nerves ſent to the noſe from the ophthalmic branch of the fifth pair; for incezing may be 
Rope almoſt as readily by preſſing hard with one's fingers on the forehead. In both caſes 
ſneezing is Preventedin:the ſame manner, viz. by the uneaſy. ſenſation occafioned by ſtrongly 
Preſſing on the brow. or noſe. 211 5 

+ Anatom. cerebri, edit. in 4to, p. 288. | 

1 Neurograph, lib, 3. cap. 4. I Id. lib. 1. cap. 12, “ See below, No. 17} 
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five motions, from the violent pain of the gout in the knees, ancles, or 


feet? Theſe queſtions, I doubt, will ſcarce admit of a ſatisfaQory 
_ anſwer, upon the principle of ſympathy depending on the commy. 


nication or connection of nerves. 


15. Ir, therefore, the various inftances of ſympathy cannot he 


accounted for from any union or anaſtomoſes of the nerves, in their 


way from the brain to the ſeveral organs; and if there are man 
remarkable inſtances of conſent between parts whoſe nerves have 


no connection at all; it follows, that all ſympathy muſt be refer- 


red to the brain itſelf and ſpinal marrow, the ſource of all the nerves, 
Bur for a more direct proof of this, we may obſerve, that the 


conſent of the ſeveral parts inſtantly ceaſes, when their communication 
with the origin of the nerves is interrupted. 'Thus, though the 


muſcular coat of the ſtomach, in an animal newly dead, 1s excited 
into contraction by irritation, yet the diaphragm is no ways affect- 
ed by his /imulus. In like manner, when any of the mulcles of 
the leg of a frog are pricked, moſt of the muſcles: of the legs and 


thighs contract, even after cutting off its head, if the ſpinal marrow 


be left entire; but when that is deſtroyed, although the fibres of | 


the ſtimulated muſcle are affected with a weak tremulous motion, 
yet the neighbouring muſcles remain wholely at reſt. 


FURTHER, the effects of pain, and of fear and other paſſions, 
in preventing ſeveral ſympathetic motions, ſeem to ſhew, that the 


cauſe of that conſent which obtains between the parts of animals 
is to be referred to the origin of the nerves: and, ſince certain af. 
fections of the mind, excited by the action of external objects on 


the organs of ſenſe, produce extraordinary motions and other effects 
in the body, merely by affecting the brain; why may not impreſ- 


ſions made on the nerves in other parts produce likewiſe, through 


the intervention of the brain, various motions and other effects in 
diſtant parts of the body? The analogy is obvious. 


LASTLY. Notwithſtanding the many {ſympathetic motions, which 
are daily obſerved by phyſicians to arite from an irritation of the 
nerves in different parts of the body; yet, when the nerve going to 
any muſcle is irritated, there is no motion excited in any part, ex 


" cept 


cept in the muſcle to which it is diſtributed . Does ic not hence 
appear highly probable, that the various ſympathetic motions of 
animals produced by irritation, whether in a ſound or morbid ſtate, — wn 
arc owing, not to any union or connection of their nerves, but to | 
particular ſenſations excited in certain organs, and thence commu- 1 ; 
nicated to the brain or ſpinal marrow? For, if this were not the 4 
caſe, why ſhould not the diaphragm, for example, be convulſed, 
by irritating the nerves that go to the bladder and inteſtinum redun:, 
as well as when cheſe parts themſelves are affected by an unuſual {| 


ſtimulus? oy 4 
Ir the ſympathies obſerved ten the different parts of the 50= . if 


dy be owing to particular ſenſations excited in them, and thence 1 
communicated to the brain; we may eaſily ſee why an irritation 
of the inteſtinum jejunum does not affect the diaphragm ſo much as 
an irritation of the rectum; for though the jejunum is not leſs ſen- 
fible than the rectum, and the nerves of both have the ſame remote 


> 


connection with the nerves of the diaphragm; yet the ſenſations. 14 

excited by the ſame ſtimuli, acting on the Jejunum and rectum, are ; i 
very different, and therefore muſt affect the brain or common ſen- e i 
orium differently. An irritation of the nerves of the face does . | if 


produce any ſuch convulfive motion of the muſcles of reſpiration, as. 
happens in ſneezing 3. becauſe it does not occaſion that kind of ſen- 
ſation which is excited by ſimul: applied to the noſe: And the dia- 
phragm, which is brought into a continued contraction, when the 
extremity of the rectum or neck of the bladder is painfully affected, 
is agitated with alternate convulſions, when the left orifice of the 
ſtomach is irritated, becauſe very different ſenſations are excited by 
an irritation of thoſe parts. e 5 
FunrnER, when the meatus auditorius is irritated, by introducing 
into it a feather, or any ſuch ſubſtance, an inclination to cough is 
often excited, eſpecially if che membrane of the trachea has been 
rendered more ſenſible than uſual, by catching cold; but, when the 
_ meatus auditorius is violently pained, in conſequence of an inflam- 
mation in it, no coughing is occaſioned : From which it follows, 
that the ſympathy between that meatus and the organs of reſpira- 
tion in the former caſe, cannot be owing to any connection be- 
tWeen 


® Memoires ſur la nature ſenſible et irritable, tom, 1. P. 237. 


=* A 


Gn: _ — 
: oe ee er, rr ww 


». $2. CY RT. 


512 BD, THE SYMPATHY 


tween their nerves, or indeed to any mechanical cauſe, but Proceeds 
from a particular feeling, and muſt be referred to the ſenſoriun 
commune. In like manner, neither an acrid injection of a ſolution of 
the corroſive ſublimate in water, nor the introduction of a catheter 
into the urethra, occafions any alternate convulſive motions of the 


muſculi acceleratores urine ; although the ſemen, which ſtimulates the 


nerves of the urethra much more gently, produces this effect. Laſt- 


ly, on this head, although when the fides or ſoles of the feet are 


tickled, the body is often thrown into convulſive motions ; yet no- 
thing of this kind happens when theſe parts are either inflamed or 

wounded ; from which it evidently follows, that thoſe motions are 
occaſioned by the particular ſenſation excited by the tickling, and 
do not proceed from any ſympathy which the nerves of the ſides 
or ſoles of the feet have with thoſe of the other parts of the body, 


in conſequence of any connection between them. 


16. Bur altho', from what has been ſaid, it may appear probable, 


that all nervous co proceeds from the brain ; yet we cannot 
pretend, from this principle, to account, in a ſatisfactory manner, 


for all the various inſtances of ſympathy obſervable in the bodies 
of animals, ſince many of them may depend on ſuch a ſtate of the 
brain and other parts as cannot be the object of our ſenſes “. 

)J Moc Pans ned bow, Tus 


* If it ſhould be objected, chat! it is as difficult to account for a ſympathy Werten the nerves 


at their origin in the brain, as in their courſe to the ſeveral parts, where they happen to be 


connected; I anſwer, that the purpoſe of theſe obſervations is not to explain how the different 


parts of the body can be endowed, by means of the nerves, either with a ſentient or a ſympa- 


thetic power; but, to endeavour to trace the ſympathy of the nerves to its true ſource, which 
I take to be the brain and ſpinal marrow. It would be in vain to inquire further into this mat- 
ter, unleſs we knew the minute ſtructure and connections of the ſeveral parts of the brain, 
and were better acquainted with the laws of union between the body and ſoul, to whoſe ſen - 
tient power the ſympathy of the nerves, at their origin, muſt be at laſt referred: For, if con- 
ſent ſuppoſes feeling (12.), and if feeling cannot, any more than intelligence, be a property 
of matter however modified; it muſt follow, that ſympathy depends upon a principle that is 
not mechanical, and that, to ſuppoſe it may be owing ſolely to the particular ſituation, ar- 
rangement, or connection of the medullary fibres of the brain, or to the union of the nerves 
proceeding from it, is as unreaſonable, as to imagine that thought may be the reſult of a mo- 


tion among the particles of che animal ſpirits, or other ſubtile matter in the brain. 


OF THE NERVES. | 1 


TE ſympathy between every individual nerve and the whole ſy- 


' ſtem *, will be readily allowed to be owing to the mediation of the 


brain, and not to any connection or communication among the 
the nerves proceeding from it: I ſhall, however, mention one expe- 
riment as the moſt deciſive of this queſtion. 


A ſolution of opium, applied to the abdominal muſcles of a frog, 
whoſe brain and ſpinal marrow had been deſtroyed, did not ſtop 
the motion of the heart near ſo ſoon as it would have done, if 


the brain and ſpinal marrow had been entire T. A clear proof, 
that the power of opium, to deſtroy the motions of thoſe parts which 


it does not touch, is owing ſolely to the mediation of the brain and 
ſpinal marrow, and not to any other communication among the 


nerves. 
T's true, when a frog is deprived of the brain and ſpinal mar- 


row, upon applying a ſolution of opium to the abdominal muſcles, 


its heart will ceaſe from motion ſomewhat ſooner than it would o- 
therwiſe do; but this effect is not to be aſcribed to the action of 
the opium on the nerves which it touches, but to ſome of its finer 


parts being taken up by the abſorbent veins 7 and carried with the 


blood to the heart. 


THAT life and vigour, whith3 is almoſt inſtantaneouſly commu- 


nicated to the whole body, by volatile ſpirits applied to the noſe, 
or cordial medicines received into the ſtomach, are, like the effects 


of opium, to be referred to ſome ſfimulus or impreſſion communi- 


cated to the brain, by the nerves of the noſe and ſtomach. A dram 


of brandy acts in the ſame manner, when i it ſettles a ſhaking of the 
hands; and as thoſe epileptic fits which are occaſioned by ſome 


extraordinary irritation of the nerves of the arms, legs, or toes, do 


not begin, till after a certain ſenſation has been propagated from 
the part irritated to the head; we may ſafely conclude, that theſe 


{ſympathetic motions proceed from the brain, and not from any 
connection which the nerves of the parts affected can have, Dy means 


TER: ©: 3 of 


® See No. 10. above. 
. See above, p. 310. 313. 321. 
+ Ibid, p. 321, and 322. 
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of the intercoſtals, with the other nerves of the body *. Nor is ; 
more ſurpriſing, that an uncommon irritation of any ſenſible part 
ſhould, eſpecially in thoſe of a delicate frame, produce convulliye 
motions of almoſt the whole body, through the intervention of the 
brain, than that opinm applied to the nerves of the ſtomach, inte. 
ſtines, or abdominal muſcles, ſhould quickly deſtroy the powers 
of feeling and motion throughout the whole nervous ſyſtem +, 
17. NoTHING makes more ſudden or more ſurpriſing changes 
in the body, than the ſeveral paſſions of the mind. Theſe, howe- 
ver, act ſolely by the mediation of the brain, and, in a ſtrong 
light, ſhew its ſympathy with every part of the ſyſtem. 
SUCH is the conſtitution of the animal frame, that certain ideas 
or affections excited in the mind are always accompanied with cor- 
reſponding motions or feelings in the body; and theſe are owing 
to ſome change made in the brain and nerves by the mind or ſen- 
tient principle : but what that change is, or how it produces thoſe 
effects, we know not: as little can we tell, why ſhame ſhould raiſe 
a heat and redneſs in the face, while fear is attended with a pale- 
neſs. Theſe, and many other effects of the different paſſions, muſt 
be referred to the original conſtitution of our frame, or the laws of 
union between the ſoul and body. e 
Bor although, in theſe matters, we muſt confeſs our ignorance, 
vet, from what we certainly know of the action of the nerves, we 
can caſily fee, that a change in them may occaſion many of thoſe 
elfects which are e * the paſſions. 


U 5 


As 
* Dc Hillary has remarked in the colica pitonum,! that when the pain in the bowels has con- 
tinued long, and at |; aſt begins to abate, a pain in the ſhoulder-points, and adjoining muſcles, 
comes on, with an unuſual ſenſation and tingling along the ſpinal marrow, that ſoon extends 
itſelf irom thence to the nerves of the arms and legs; which members firſt become weak, and 
afterwards quite paralytic. Vid. Hillary on the Epidemical-diſeaſes of Barbadoes, p. 184, and 
185. Does not this obſervation ſeem to ſhew, that the pally of the extremities, occalicned by 
| the colica pretonumy is not owing | to any communication between the nerves of the bowels and | 
of thoſe parts, but proceeds from the Tpioal: marrow, which is firſt affected? 
+ See above, p 321. 


+ By the ſentient principle, I underſtand the ae or ſcul in man, and that principle in 
brutes which reſembles it. See above, p. 145. &c. ? 
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As the force of the heart, and the regularity with which it con- 


tracts, depend, in a great meaſure, on the ſtate of its nerves, ſo does 


the action of the arterial ſyſtem in carrying on the circulation ; 
and particularly thoſe alternate contractions with which the mi- 


nuter veſſels are continually agitated, and to a the motion of 


the fluids in them is, in a great meaſure, owing ®* 
Taz other muicles of the body are often, by an uncommon exer- 


tion of the nervous power, affected either with alternate convulſive 


motions, or a continued ſpaſm. It is reaſonable, therefore, to think, 


that the heart and vaſcular ſyſtem may ſuffer in the ſame manner; 


and that, when the influence of the nerves is much weakened, or 


in ſome meaſure ſuſpended, the veſſels will be relaxed, the circula- 

tion will become languid, and an univerſal debility will enſue. 
THE increaſed force of the heart, and ſometimes indeed of the 

whole muſcles of the body, from great anger or rage, is to be a- 


ſeribed to a ſtronger exertion of the nervous power; while the 
trembling and debility produced by fear, ariſe from a contrary 


cauſe. 


THE palpitation of the heart from terror ſcems to proceed from 
the blood returning to it in too great a quantity, in conſequence 
of a ſudden ſpaſm or contraction of the veins. It is alſo in part 
occaſioned by the heart being rendered more irritable, or being o- 


therwiſe diſturbed by the violent agitation of the nervous ſyſtem. 
THE redneſs and glow of the face from 4 ſenſe of ſhame, are 


Sd os moſt 


* Tt has been ſhewn, from a variety of facts, as well as from analogy, (ſee above, 


p. 228. &c.), that the very ſmall veſſels, to which the direct force of the heart does 


not ſeem to reach, are endowed with a power of motion excited by the /iimulus of the 


flaids, as they paſs along ; and that theſe vibratory or oſcillatory motions of thoſe 
_ veſſels are much increaſed, when they are more than wy e irritated, or when, e | 


ſtrong paſſions or other cauſes, the nerves are greatly affected. 

I ſpeedy inflammation of the eyes, by acrid ſubſtances, the inflammation of the kin by 
bliſters and ſinapiſms, and the increaſed ſecretion from the noſe and ſalivary glands, when 
ſtimulating ſubſtances are taken into the mouth, or applied to the noſtrils, can only be ac- 
counted for from an increaſed motion of the ſinall veſſels of thoſe parts. And that the cir- 
culation of the fluids, in the very ſmall veſſels, depends greatly on ſome influence communi- 
cated to them by the nerves, appears from Dr Nuck's having obſerved the ſecretion by the 


| * to be much diminiſhed, or entirely ſtopt, a alter their nerves were obſlructed or com- 
Preſſed (a), 


(2) Adenograph. curioſ. p. 16. 
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moſt probably owing to an increaſed motion of the ſmall arteries gf 
that part; for the florid colour and ſudden warmth ſeem to be 
more the confequences of a quicker motion of the blood in thef: 
veſſels, than a ſtagnation of it from any compreſſion or ſpaſm ot 
the veins, which would produce but a livid redneſs and leſs heat. 
Beſides, we know, that a greater degree of redneſs is inſtantly 


brought on the eyes, and, in a ſhort time, on the ſkin, by an increa- 
ſed motion of their ſmall vellels upon the application of weil ſub- 


ftances to them. 

SOME grow pale upon anger; which effect may be owing to a 
ſpaſm, or continued contraction of the ſmall arteries of the face, 
by which che motion of the blood in them will be retarded. 

Tur paleneſs from fear may ariſe from a different cauſe; viz, a 
deficiency of the nervous power: Hence, though the ſmall veſſels 
are not affected with any ſpaſm, as in anger; yet they are; in a 
great meaſure, deprived of their alternate contractions, to which 
the motion of the blood in them is principally owing. But the 


more than uſual flow of the blood towards the heart, occafioned 


by terror, ſeems to thew, that the veins, at leaſt, are e 
contracted. | 
Tax diminution of perſpiration tas ſuch paſſions as af. 
fect us with ſadneſs, may be owing to the impaired force of the 
heart and arteries: and the diarrhea from fear; may be a conſe- 
quence of obſtructed perſpiration, or of that debility and relaxa- 
tion which fear, or grief, 18 obſerved to bring on the alimentary 
canal. | 
TUE increaſed ſecretion of tears from aries and the great flux 


of limpid urine, which is often occaſioned by fear or vexation, 


are owing to an increaſed motion; excited by theſe paſſions, in the 
ſmall arteries. and excretory. ducts of the . glands and 
kidneys. 8 

THz dull look of the eyes in grief, and cheir lively appearance 
from | joy, depend upon a diminution or increaſe of the motion of 
the fluids throvgh the ſmall veſſels. of that organ, particularly of 


the cornea, in conſequence of their vibratory motions being leſ⸗ 
| ſened 


OF THE NERVES. 517 „ 1 


feneÞ or augmented, by the change which thoſe different paſſions 
reduce in their ner ves. hes 
Ir would be eaſy, upon the ſame principles, to account for va- TH 
rious other effects produced by the paſſions; but what is already) 1 
aid will be ſufficient for ſhewing 1 in what manner we can reaſon 
upon this ſubject. . | | 
18. BECAUSE the nerves are obſerved, in many parts of the bo- 
dy to ſurround the arteries and veins like ſmall cords, it has. been 
thought, that the ſudden changes in the motion of the fluids made 
by the paſſions, are owing to theſe veſſels being contracted by ſuch 
ligatures. But this opinion, though ſupported by authors of great 
| has aQer , will, upon a-further inquiry, appear inconſiſtent with 
what we know for certain of the nature and uſe of the nerves. . 
FvERY part endowed with. a power of contraction, owes that — 
action either to its muſcular ſtructure, or to its elaſticity; but as 1 ö 
che nerves are in no ſenſe muſcular, ſo they have been proved to be 
among the leaſt claſtic parts of the body. Further, in a natural 
ſtate, the nerves lie pretty looſe in that cellular ſubſtance. which | 
ſurrounds the arteries, and are never on the ſtretch: and, upon ma- 0 1 
king the experiment, we ſhall find, that the trunks of thoſe. ner- 1 
vous branches that encompaſs the large arteries. and veins muſt 1 
be conſiderably pulled before theſe veſſels can be ſenſibly contrated, bl 
| There is no example of any motion being performed by a contrac- 
tion of the nerves, whoſe action does not conſiſt in pulling, or in 
growing more tenſe at one time than: another, but in ſupplying the 
muſcular fibres with that influence or power which. ſeems to be 
immediately neceſſary for their contraction. 
LASTLY, it appears from experiments. that the nerves are utter- 
ly incapable of any ſuch contraction as is here ſuppoſed. Nothing 
occaſions a more ſudden or ſtronger exertion of the nervous power 
than an irritation of. the brain, ſpinal. marrow, or nerves; as ap- 
pears from the violent convulſions in the muſcles.and muſcular, or- 
gans, when thoſe parts are injured : but, on ſach occaſions, it has. 
never been obſerved, that che ner ves themſelves, became ſhorter, or. 
underwent: 
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underwent any ſenſible change. Nay, the illuſtrious M. de 
Haller has, after many experiments, juſtly concluded, that the 


nerves are not endowed with irritability, or a power of contraction, 


when ſtimulated *. 

Bur, ſuppoſing che nervous filaments could, like cords, ſtraiten 
the blood-veſſels, as ſeveral writers have imagined; yet, upon re- 
ſlection, we ſhall be convinced, that the changes produced in the 
body by the ſeveral pathons cannot be nine * that prin- 


ciple. 


Tuvs, the redneſs and glow of the face attending a conſciouſ- | 
neſs of ſhame, cannot be owing to a conſtriction of the temporal 
or jugular veins by the nervous cords ſurrounding them ; for this 
would not raiſe a florid colour, but a redneſs of a different kind, 
and accompanied but with little heat. 

IN like manner, a compreſſion of the veins of the penis by the 
nerves, will not account for its erection q, which is owing more to 


an increaſed motion of the blood in the arteries than to any ob- 


{ſtruction of its veins ||. Nor is it leſs credible, that the ſmall arte- 


ries of the penis ſhould, in conſequence of an affection of the mind, 


be agitated with an uncommon motion, than that the ſmell, fight, 


or even remembrance of grateful food, ſhould affect the ſalivary 


veſſels of a hungry perſon in a ſimilar manner. 
A convulſive contraction of the plexus renalis occaſioned by 


fear, might render the urine limpid, by ſtraitening the ſecretory | 


to leſſen 1 its quantity, contrary to what 


veſſels of the kidneys; but, upon the ſame principle, it ought allo 


* It may be proper here to take notice, that ek M. de Haller bad . Fi 1 
trine of the nervous lacguei, and ſaid more in ſupport of it than any other author; yet he 
has candidly given up this opinion, upon finding it not confirmed by any of thoſe numerous 
experiments he has made on living animals, Vid. Memoires fur la nature ſenſible et irritable, 
tom. 1, p. 238. and 239, f 

+ Vieuſſens Neurograph. lib. 3: cap. 4. 

+ Duvernoy in Act. Pretropol. tom. 2. p. 379. 383. 384. 

see an Eſſay on the vital motions, d vi. ; and the celebrated Albinuss Annotationes aca” 

Kemicae. lib. 2. cap. 18. 
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I ſhall only add, that it may appear from what has been ſaid, 
that ſuch expreſſions as the increaſed motions, convulſions, or ſpat- 
modic contractions of the nerves, are all 1 improper, although they 
have been frequently uſed by many learned writers. 

19. THERE are many of the moſt remarkable ſympathetic mo- 
tions, both in a ſound and diſeafed ſtate, in which we can plainly 
perceive a wile intention. Thus, the contraction of the pupil when 
light offends the eyes, and of the eye: lids when groſſer bodies threaten 
to hurt them; the vomiting, from a ſtone in the kidneys and u- 


reters; the coughing occaſioned by an irritation of the meatus an 


Jitorius ; the continued contraction of the abdominal muſcles and 
diaphragm in a feneſmus, a ſtrangury, and during the pains in la- 
bour; the alternate contractions of the ſame muſcles in fneezing, 


coughing, and in the hiccup ; the increaſed motion of the organs 


of reſpiration in the fit of an aſthma; the copious ſecretion of 
tears and the /aliva, when ſtimulating ſubſtances are applied to the 
eyes, or taken into the mouth; and the uncommon flux of hu- 
mours to every part that 1s irritated: All theſe, and many more, 
are the efforts of nature to free the body of ſomething hurtful; J and: 
are fo. many inſtances of that principle of ſelt-preſervation. ſo con- 
ſpicuous i in all animals. Theſe motions, therefore, cannot, in my 
opinion, be referred to any eanneclien or communication among 
the nerves, but to the brain itſelf, and to that ſentient being 
which animates our whole frame, and which endeavours, at all 
times, to free the body from whatever occaſions pain or uneaſineſs. 
INDEED, when theſe efforts are unable to expel the offending 
cauſe, as in great inflammations of the ſtomach, or when a large 


ſtone is lodged in the kidneys or bladder, they often become hurt- 


ful, and increaſe-the pain they were intended to remove. Nay, a 


in many other inſtances, the beſt things. may, by exceſs, become the . 


worſt; fo this endeavour to free the body, or any of its parts, from 
what is noxious, is ſometimes ſo ſtrong and impetuous as to have 
fatal conſequences. But, in general, this principle of preſervation 
is highly uſeful, ſince without it we ſhould often cheriſh within. 
our bodies. ſuch cauſes as would, ſooner or later, end in our ruin. 
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520 OF THE SYMPATHY 
No can we conſider the mind as acting either ignorantly or per. 
verſely, when it ſometimes excites ſuch motions in the body as in. 
creaſe its own pain, and, in the end, prove more hurtful than be. 
neficial ; for theſe motions do not proceed, as the followers of Stahl 
have imagined, from any rational views in the mind, or a conſci. 
ouſneſs that the welfare of the body demands them, but are an im- 
mediate conſequence of the diſagreeable perception which excites it 
into action *. 

THERE are various inſtances of ſympathy, which ſeem to be 
chiefly occaſioned by the vicinity of the parts T. Of this kind is 
perhaps, the conſent between the neck of the bladder and extremi- 
ty of the rectum; whence a violent teneſmus and ſtrangury mutual. 
ly excite each other. The vomiting occaſioned by an inflammation 
of the liver; ; the pain, ſwelling, and inflammation of the hand and 
arm, from a paronychia; the increaſed ſenſibility of the retina, from 
an inflammation of the conjunctiva or cornea; the pain and ſwelling | 


of the face from the toothach, and the pain in the ear from an in 4 


flammation -of the back part of the fauces ; the ſuppreſſion of urine | 
from an inflammation of the inteſtines or meſentery, or from a ſe- 
vere nephritic paroxyſm in either kidney; the ſympathy between 
the larynx and pharynx, and ſeveral others, may be i in a et mea- 


ſure owing to the ſame cauſe. 
To this head alſo may be referred thoſe ſympathies which arc 


ſometimes occaſioned by hard tumours preſſing upon, or irritating 


1, See this point farther illuſtrated 3 p. 149. 152. 161. 162. 


F Parts may ſuffer from vicinity, although their nerves have no particular ſympathy with 
one another. Thus, pain cauſes inflammation, not only in the veſſels immediately affected, 
but alſo in thoſe contiguous to them. Further, any conſiderable obſtruction, though attend · 
ed with little or no inflammation, may, in ſome caſes, occaſion ſympathetic affeQions in the 

neighbouring parts, by ONE the nen of the blood n the veſſels of thoſe 
parts. 
| When one of the fingers is eat, in "ata of a wound 1 8 nail, or ſome 
acrid matter lodged there, the hand, and ſometimes the arm, may become ſwelled and in- 
flamed, not only by means of the pain, which occaſions a greater derivation of fluids to the 
veſſels of the finger and hand, but alſo from a kind of inflammation being propagated up the 
arm, along the coats of the nerves which are diſtributed to the fingers, 
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the nerves that are contiguous to them. Thus, a hard ſwelling on 
one fide of the neck has occaſioned an uneaſy ſenſation near the 


end of the radius, a little above the wriſt : and the ſwelling and, 
drawing up of the teſticle, from a ſtone deſcending thro' the ure- 
ter, is probably owing to an urritation of the nerves of the teſticle, 
where they run along the p/oas muſcle, over which the ureter paſſes. 
But it may be proper to obſerve, that the heavineſs of the eyes, and 
ſleepineſs after a full meal, drinking largely of ſtrong liquors, or a 
doſe of opium, which have been aſcribed to the compreſlion of the 
third pair of nerves, by the diſtenſion of a branch of the carotid 
artery, which paſſes over them near their origin, are owing ſolely 
to the change produced in the nerves of the ſtomach ; whence the 
ſenſibility of the whole ſyſtem is impaired. 


May not the complaints of the ſtomach and bowels, from a 


ſuppreſſion of the menſes, and ſoon after conception, be owing not 


only to a particular ſympathy between their nerves, but partly al- 


ſo to the change made in the quantity of the blood thrown upon 


theſe parts, by the obſtruction of the uterine veſſels? And does not 
the ſudden relief, obtained by a ſmall evacuation of blood from the 
hæmorrhoidal veins, ſhew, that many diſorders may be either occa- 


ſioned or cured by a ſmall change made in the diſtribution of the 
blood to the different parts of the body. 
THe pain in the head, ſometimes the conſequence of wearing 


ſtrait ſhoes, is, perhaps, rather to be aſcribed to a greater determi- 
nation of blood to the veſlels of the pericranium, than to any particu- 


lar ſympathy between the nerves of that part and the feet. And 
the effect of fſinapiſms applied to the ſoles of the feet, in leſening a 


5 delirium, is chiefly owing to the pain they excite; ; which, by affect- 
ing the whole nervous ſyſtem, leſſens the perception of that irrita- 
tion in the brain, or its membranes, which is the cauſe of the de- 
lirium: and hence it is that ſinapiſms applied. to the hams, or o- 
ther ſenſible parts, have produced the fame effects as when laid to 


the feet. 


22. LasTLY, þ morbid caſes, we meet pins 6 a variety of ano- 


malous ſympathics, which we can neither explain from the vicinity 
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of the parts, the connection or communication between their Nerves, 
nor from that general tendency to the welfare and preſervation of the 
body, which is ſo obſervable in many ſympathetic motions that 
take place in a ſound as well as a morbid ſtate, 

Or this kind are the purging from ſmelling to a cathartic me. 


dicine; that pungent ſenſation felt on the top of the left thoulder- 
blade, when a pimple, a little below the out-ſide of the right knee, 


was ſcratched * ;. that burning pain which, upon making water, 


has been felt in the ſoles of the feet by a perſon affected with an 
ulcer in the bladder; the ſpaſmus cynicus from a wound in the foot, 


and the locking of the jaws after an amputation. Thus, what rea- 


ſon can be given why ſometimes, after cutting off an arm or leg, 


thoſe muſcles which raiſe the lower jaw ſhould be affected with a 
ſpaſm rather than any other muſcles? I ſhall allow, that ſome 


ſymptom of this: kind might be expected from the irritation of the 


nerves of the ſtump, or from ſome acrid humour abſorbed by the 
veſſels of the ſore, and carried to the brain; but in either caſe, why 
do the temporal and maſſeter muſcles only ſuffer 2: 

I think it moſt probable, that the anomalous ſympathies above 
mentioned, and many others whoſe cauſe appears equally obſcure, 
proceed from that general ſympathy which prevails thro: the whole 
nervous ſyſtem, and which, in certain caſes, in conſequence of the 


uncommon weakneſs or delicacy of a particular organ, makes it 


ſuller, altho' the other parts of the body are not ſenſibly affect -· 
ed. The following caſes, compared. together, will ſerve to illuſtrate. 


this. 


\ 


| Amiddle aged woman, who had ſprained her right foot and ancle, 
ſome weeks after, not. only complained. of a. pain and ſtiffneſs in 


theſe parts, but alſo felt, tho' in a much leſs degree, a tenſion and 


ſoreneſs over her whole body. On the other hand, a girl of nine 


years of age, as often as one of her feet was extended ſo as to bring 


it nearly to a right line with the leg, and conſequently greatly to 


ſtretch its. Hcmeun and dungen, Was inſtantly ſeized with a molt. 


| violent 
: get Hales's Sttatical eſſays, vol. 2, p. 60. 


* 
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violent convulſive cough, which continued without intermiſſion, as 
long as the foot was kept in that poſition, 


| In the former caſe, it will readily be allowed, that the ſtiffneſs 
and ſoreneſs felt thro' the whole body proceeded from that gene- 
ral ſympathy which obtains between all its parts, by the mediation 
of the brain, which, however, would not have produced ſuch an 
effect, but for the peculiar delicacy of the nervous ſyſtem in that 
patient. 


Ix the latter caſe, the convulſive cough occaſioned by nM 
the foot could not proceed from any particular ſympathy between 


this part and the lungs, in conſequence of any connection or com- 


munication between their nerves, fince the nerves of many other parts 
have an equal or greater connection with thoſe which ſerve the feet, 
This convulſive cough, therefore, muſt be aſcribed to a peculiar | 


delicacy or uncommon ſenſibility of the lungs ; whence, in conſe- 


523 


quence of that general ſympathy which prevails thro' the whole ner- 


vous ſyſtem, they were affected with a diſagreeable ſenſation as of- 
ten as the ligaments and tendons of the ancle and foot were over- 


ſtretched ; which, however, produced no uneaſineſs nor ſympathe- 
tic motion in the other parts of the body, becauſe they were en- 
dued with no ſuch morbid delicacy or uncommon ſenſibility. 

As a further proof of this, I knew a woman who had fo delicate 


a ſtomach, that, when this organ was more than uſually indiſpoſed, 
was apt to fall a retching as often as the made the neceſſary effort 


to paſs water ; and I have had ſeveral patients affected, in conſe- 
quence of a virulent gonorrhœa, with a gleet and a tenderneſs, 


and ſome degree of ſoreneſs in the urethra, who, as often as 1 
drank two or three glaſſes of wine, immediately felt an uncommon 


uneaſineſs in that part. This extraordinary ſympathy, however, 
between the ſtomach and urethra, ceaſed as ſoon as the latter be- 
came quite ſound. - 

SINCE we obſerve that only thoſe whoſe nervous ſyſtem is re- 
markably delicate are affected with general and violent convulſive 


motions or ſpaſms from the paſſions of the mind, diſorders in the 
r 1 5 primæ 
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prime vie, and other cauſes; have we not reaſon to. conclude „when, 
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in conſequence of an irritation of any one part, an uncommon ſympa- 
thetic motion is produced in a diſtant organ, with which it has le; 


connection, either by the nerves or blood-veſlels, than with many 


other parts which are noways diſturbed, that ſuch ſympathetic 


motion is owing to a peculiar delicacy or mobility of that organ; 


and that, were the other moving organs of the body equally deli 
cate and ſenſible, univerſal or at leaſt more general convulſions or 
ſpaſms would have been the conſequence? 

BuT, ſuppoſing we could neither explain fatisfa@torily, nor even 
conjecture with probability, concerning the cauſe of many uncom- 
mon and anomalous ſympathies, it would be no more than what 


happens to us every day in our inquiries into the more abſtruſe o- 


perations of nature. In every part, even of the inanimate world, 
we find inexplicable difficulties: what wonder then, if, in the hu- 


man body, a ſyſtem ſo curious, ſo ſubtile and compounded, we 
ſhould meet with many appearances which we cannot at all account 


for? The farther we puſh our inquiries into nature, the more ſhall | 

we be convinced of our ignorance, and how ſmall a portion is Known 
of the works of the Great CREATOR! 

* SCARCELY do we gueſs aright at the things that are upon 

* earth, and with labour do we find the things that are before . 

us 5 75 


CHAP, 


d Wisdom, chap. ix. ver. 16. 
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CH Arp It 


Of NERVOUS, HYPOCHONDRIAC, and HYSTERIC Diſorders 
in 1 general, 


1 HE nerves, like the other parts of the body, are liable to va- 


rious diſeaſes, which may ariſe from a fault either in their 


coats, their medullary ſubſtance, or in the brain and ſpinal mar- 
row, from which they all proceed. 


THE coats of the nerves may be obſtructed, or inflamed, com- 
preſſed by hard ſwellings, or irritated by acrid humours. With 
regard to their medullary ſubſtance ; if a fingle nervous filament, 


excluſive of the membranes ſurrounding it, be an extremely ſmall 
canal, we may conceive it, according to the different ſtates. of the 


body, to be endowed with different degrees of firmneſs or laxity, 
whence the action of che nerves ma perhaps be conſiderably af- 
fected. 


THr1s nervous canal may Ubewiſt be obſtructed, tho lack ob- 


ſtruction is rather more likely to ariſe from ſome external cauſe 
than from any ſwelling in the medullary ſubſtance of which its ſides 


_ conſiſt, or from the viſcidity of the fluid it contains. In the ſmall 
arterial veſſels, obſtructions may often happen from a ſpaſm ; but 


altho' the nerves communicate a power of motion to other parts, 


yet it does not appear that they themſelves have any motion, 
Ix the medullary part of the nerves be ſimple and not made of 


veſſels, like the other parts of the body, it can neither be liable to 


obſtructions nor inflammations, but may ſuffer greatly from che! ir- 
ritation of acrid ſubſtances. 
W1TH reſpect to that fluid which the nerves are ſuppoſed to con- 


tain, as we are wholely ignorant of its nature, both in a ſound 


and morbid ſtate, we can never know when the diſeaſes of the nerves 
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ariſe from a fault in this fluid, altho' their action mult be conſider. 


ably affected whenever it is vitiated. 


WHEN the brain or ſpinal marrow is obſtructed, compreſſed, ir. 
ritated, or otherwiſe diſeaſed, the nerves will ſuffer almoſt equally 
as if they themſelves were primarily affected. 

IT would be of little uſe to inſiſt further on thoſe faults in the 
brain or nerves which may produce diſeaſes, fince the ſubtility of 
theſe parts makes it often impoſſible for us, either before Or after 
death, to diſcover preciſely from what cauſe ſuch diſeaſes proceed; 


nor have we any ſigns to diſtinguiſh from one another thoſe mor- 
bid ſymptoms which may ariſe from a fault in the coats, the me. 
dullary ſabſtance, or the fluid of the nerves. But how much ſoe. 
ver we may be in the dark about the immediate cauſes of the dif. 


caſes of the nerves, yet their effects may all be reduced to ſome 
change in that ſenſibility or moving power which the nerves com- 


municate to the different parts of the body. 


THE ſentient power of the nerves may be either too acute ob- 
tuſe, depraved, or wholely wanting 3 ; and that power in them which 


is neceſſary for muſcular motion may be either weakened or quite 


N 


1. (a) WHEN the feeling of the nerves is too acute; diſagree- 


able or painful ſenſations and violent or irregular motions will be 
excited in the body, by the application of ſuch ſubſtances to the 


nerves of the different organs, as in a more healthy and firmer ſtate 


would either occaſion leſs uneaſineſs and diſturbance, or none at all, 


In ſuch a condition of the nervous ſyſtem, the paſſions of the mind, 
errors in diet, and changes of heat and cold, or of the weight 


and humidity of the atmoſphere, will be apt to produce morbid | 


ſymptoms ; ſo that there will be no firm or long continued ſtate of 
health, but almoſt a conſtant ſucceſſion of greater or leſs com- 
plaints. 


(5) ON the other hand, when eicher the whole ner ves, or a part of 


them, are Enes of a proper l of ſenſibility, altho' the het? 
5G 
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in general will then be leſs apt to be affected by the cauſes above 
mentioned yet, as ſome of its organs will not be ſuſſiciently irrita- 
ted by the timuli deſigned by nature to excite them into action, the 
action of thoſe parts will be imperfect. Thus, when the nerves of 
the inteſtines are leſs diſpoſed than uſual to be affected by their na- 
tural Aimuli, the irritation of the aliments, air, and bile, will only 
be able to raiſe a languid periſtaltic motion; and therefore the per- 
ſon will become coſtive. When the ſenfibility of the retma is im- 
paired, objects are ſeen leſs diſtinctly ; and when the auditory 
nerves loſe ſome part of their exquiſite ſenſibility, the ear cannot ac- 
curately diſtinguiſh the various muſical ſounds, 


% Wn the feeling of the nerves in any of the organs of the 
body becomes unnatural or depraved, the moſt diſagreeable ſenſa- 
tions and alarming ſymptoms are ſometimes raiſed by the applica- 
tion of ſuch ſubſtances as in a. ſound ſtate would produce no man- 
ner of diſturbance: And hence we may underitand the ſurpriſing 
efteas of certain nell, aliments, and medicines, on many delicate 

people: 
T4185 uncommon or depraved feeling af the. nerves does not al- 
ways conſiſt in a more acute ſenſibility ; for water will raiſe vio- 
lent convulſions in a hydrophobia, whilſt the fauces and gſophagus are 
not at all affected in that manner by ſolid food; and a ſmall quan- 
tity of honey will ſometimes occaſion more violent gripes than ma- 
ny of the ſtronger purgatives. 


(d) WHEN SE of the wes loſe their power of feeling entire-- 
iy, the organs, or parts to which they are diſtributed, become quite 
inſenſible. When the whole nerves of the organs of ſenſe and vo- 
luntary motion are thus affected, whilſt the heart and muſcles of re- 

ſpiration continue to act, we call the diſeaſe an Ser. | 


2. (a) A greater degree of that power in 1 which is ne- 
ceſſary for motion, can only give more force and ſteadineſs to the 
muſcles, when 1 0 all ba it in an pans! degree ; the increaſe, 
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therefore, 
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therefore, of this power is hardly to be accounted a diſtemper : I; 
is never exerted, except in conſequence of an effort of the will, of 
ſome affection of the mind, or of the action of ſome ſfimulus on the 
brain or nerves; to the two laſt of which are to be aſcribed all the 
depraved and irregular motions obſerved in the body, and not to 
any real depravation of the nervous power itſelf, which ſeems on] 
to occaſion diſeaſes when it is either weakened or wholely deſtroy- 
ed. Thus a tetanus, or unuſual ſpaſmodig contraction of any 
muſcle, is not owing to an increaſe of that power in its nerves 
Which is neceſſary for muſcular motion, but to an extraordinary ex- 
ertion of it, in conſequence of ſome uncommon irritation or affec- 
tion of the brain and nerves. 


kx x5 FF oy 


(5% A diminution of che moving power of the nerves produce a 
debilley of the whole body. 


(c) A total want of this power cc eh a pint or uni- 
verſal palſy, according as only a few of the nerves or the whole 
ſyſtem is affected. When any of the muſcles are deprived of the 
nervous influence, they are not only rendered paralytic, but ſoon af- 
ter become ſmaller ; becauſe the circulation of the fluids cannot 
be carried on, as uſual, thro' the very ſmall veſſels when they are 
| 1 deprived of the nervous power *. 7 
| CT : Bor here it will be proper to obſerve, that, as there is ſcarce any 
| 
| 
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„ | part of the body without nerves, and very few altogether without 
1 feeling, the nerves muſt not only ſuffer when they themſelves, or 
1 the brain and ſpinal marrow, are primarily affected, but alſo when 

| the other parts are diſeaſed : and hence the difficulty, perhaps the 
[il . impoſſibility, of fixing a certain criterion by which nervous diſor- 
i JFC oo diſtinguiſhed from all others. 

1 „ Al diſeaſes may, in ſome ſenſe, be called affections of the ner- 
vous ſyſtem, becauſe, in almoſt every diſeaſe, the nerves are more 
þ or leſs hurt; and, in conſequence of this, various ſenſations, mo- 
F | tions, and A are produced in the body. However, thoſe 
j ; —. | | a „ 7 diſorder 
I | | . See above, chap, 1, No, 8. | 
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| diforders may peculiarly deſerve the name of NERvors, which, on 
account of an unuſual delicacy, or unnatural ſtate of the nerves, 
are produced by cauſes which, in people of a ſound conſtitution, 
would either have no ſuch effects, or at leaſt in a much leſs de- 
gree. 


To illuſtrate this by a few examples. We do not call the tooth- 
ach a nervous diſeaſe, becauſe the nerves of the teeth are greatly 


pained ; but if, from a particular delicacy of conſtitution, the pa- 


tient is by this pain thrown into convulſions and faintings, we call 
theſe ſymptoms nervous. An obſtruction in the coats of the ſtomach, 

or other hypochondriac viſcera, is not, ſtrictly ſpeaking, a nervous 
diſeaſe ; but if the nerves of theſe parts are ſo changed from their 
natural ſtate, that low ſpirits, melancholy, or madneſs, are the con- 
ſequence of this obſtruction, then theſe ſymptoms deſerve the name 


of nervous, Again, altho' the fever excited by the painful inflam- 
mation of the finger in a paronychia, and the fever and vomiting occa- 


ſioned by a nephritis, ariſe from the ſympathy of the nerves; yet ſuch 


ſymptoms are not commonly accounted nervous diſorders, becauſe 


they do not indicate any particular unſound ſtate of the nerves, and 


happen, in ſome degree, to every one labouring under a paronychia 


or nephritis ; but if convulſions or faintings are added, then theſe 


laſt ſymptoms, being the effects of an uncommon delicacy of the 
nervous ſyſtem, may be juſtly called nervous. In like manner, the 
convulſions ſometimes preceeding the eruption of the ſmall- po 


deſerve this name, becauſe they only ſeize thoſe whoſe nervous 1y- 


ſtem is eaſily moved, while the quick pulſe, and other feverith 


ſymptoms, though excited by the variolous matter acting as a /ii- 
mulus on the nerves, are not reckoned nervous. To conclude, even 
a gutta ſerena, from a tumor preſſing upon the optic nerve, is not, 


in our ſenſe, ſo much a nervous diſeaſe, as that dimneſs of fight 


which is ſometimes occaſioned by a diſorder of the ſtomach ; for the 
cauſe now mentioned will produce the gutta ſerena in every perſon 


equally ; whereas this dimneſs will only happen to ſuch as have a 
peculiar delicacy of nerves. 


IN treating, therefore, of Nervous diſorders, I ſhall confine my- 
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ſelf chiefly to thoſe complaints which orbcetd, in a great meaſure, 


from a weak or unnatural conſtitution of the nerves; and of this 


kind, I preſume, are moſt of thoſe ſymptoms which phyſicians have 


monty diſtinguiſhed by the names of flatulent, Jpaſmodic, hypo- 


ch5ndriac, or Hyſteric. 

As the ſagacious Sydenham has juſtly obterved, that the ſhapes | 
of proteus, or the colours of the chamæleon, are not more nume. 
rous and inconſtant, than the variations of the hypochondriac and 
hyſteric diſeaſe “; ſo thoſe morbid ſymptoms which have been 
commonly called nervous, are ſo many, ſo various, and ſo irregu- 
lar, that it would be extremely hard, either rightly to deſcribe, or 
fully to enumerate them. They imitate the ſymptoms of almoſt 


all other diſeaſes; and, indeed, there are few chronic diſtempers 


with which they are not more or leſs blended or intermixed. Hence 
it is, that the late celebrated Dr Mead ſays of the ts 
affection, Non unam ſedem habet, ed morbus totius corporis oft f. | 
ſhall not, therefore, undertake to give a full or exact © 
of theſe diſorders, nor pretend to exhibit a compleat liſt of all 
the morbid ſymptoms which have been commonly reckoned of the 
nervous, hypochondriac, or hyſteric kind ; but ſhall content myſelf 
with mentioning the following, as being cha moſt common and re- 
markable. by 
WIbp in the ſtomach and inteſtines, heart-burning, ſour belch- 
ings, ſqueamiſhneſs, and vomiting of a watery ſtuff, tough phlegm, 
or a black liquor like the grounds of coffee; want of appetite and 
indigeſtion, or an uncommon craving for food and quick digeſtion; 
a debility, faintneſs, and ſenſe of great emptineſs about the ſto- 
mach, when hungry; a ſtrong deſire for rare or uncommon ſorts 
of food, or for things that can afford no nouriſhment; a viſible 
{ſwelling or inflation of the ſtomach, eſpecially after eating; ſome- 
times a ſevere pain with. cramps in that viſcus; an oppreſſion a- 
bout the precordia ; an uneaſy, though not painful ſenſation about 
the ſtomach, attended. with low ſpirits, anxiety, and ſometimes 
| e een 
* Sydenham.- oper. egiſt. ad D; Coley 07 ID. H 123642 
t Monita et præcept, med, cap, 177 
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great timidity ; ſtrong pulſations within the belly ; ſpaſms in the 
bowels, and diſtenſions of certain portions of them ; violent cholic 
pains; a rumbling noiſe from wind paſling through the inteſtines ; 1 
the body ſometimes too lax, oftener bound ; pains in the back and ii 
belly, reſembling thoſe of the nephritic kind; a ſenſe of irritation - | 4 

and heat in the neck of the bladder and wrethra, with a frequent 4 
defire to make water; a great diſcharge of limpid urine ; at other i 
times a frequent ſpitting. 1 

SUDDEN fluſhings of heat over the whole body, ſhiverings, a 5 1 
ſenſe of cold in certain parts, as if water Was poured on them, 3B 
at other times an unuſual glow ; flying pains in the arms and | 
limbs; a troubleſome pain in the back, and between the ſhoulders ; 5 | 
pains attended with a hot ſenſation, ſhifting often from the ſides * 
or back to the interior parts of the abdomen; cramps, or convulſive 
motions of the muſcles, or of a few of their fibres; ſudden ſtart- 

ings of the legs and arms ; almoſt conſtant involuntary motions f 
the muſcles of the neck and head, or arms and legs; a general con- 
vulſion affecting, at once, the ſtomach, bowels, throat, legs, arms, 
and indeed almoſt the whole members of the body, in which the 
patient ſtruggles as in a violent epileptic fit; long faintings, in 
ſome caſes, following one another, after ſhort intervals. 

PALPITATIONS, or trembling of the heart ; the pulſe very va- 
riable, frequently natural, ſometimes uncommonly ſlow, and at o- 

ther times quick, oftener ſmall than full, and, on certain occaſions, 

irregular or intermitting ; a dry cough, with difficulty of breath- 

ing, or a conſtriction of the lungs, ſometimes returning periodi- 

cally ; yawning, the hiccup, frequent fighings, and a ſenſe of ſuf- 
focation, as if from a ball or lump 1 in the throat ; fits of crying, 
and convulſive laughing. Although in the day-time the patients 
are generally pretty cool, and the pulſe ſometimes ſlower than na- 
tural, yet in the night, eſpecially i in time of ſleep, hot fluſhings of- - 

ten ſpread over, almoſt the whole body, the pulſe becomes quicker 

and ſtronger, a a ogy or ſome degree of ackneſs at the 
ſtomach is felt, 

A giddineſs, eſpecially after riſing up haſtily: 3 Pains in *D head, 
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fometimes returning periodically ; a violeat-pain in a ſmall | Part of 


the head, not larger than a flulling, as if a nail was driven; Into 


it; a ſinging 1 in the ears; a dimneſs of fight, and appearance of 2 
thick miit, without any viüble fault in the eyes. Objects are ſome. 


times ſeen double, and unuſual {mells are perceived ; obſtinate 


watchings, attended ſometimes with an uneaſineſs which is not tc 
be deſcribed, but which is leſſened by getting out of bed; diſturb- 
ed ſlecp, frightful dreams, the night-mare; ſometimes. a drowg. 
neſs, and too great inclination to ſleep ; fear, peeviſhneſs ſadneſs, 
deſpair, at other times high ſpirits ; wandering thoughts, Inga. 


ed memory, ridiculous fancies; ſtrange per ſuaſions of their labour. 


ing under diſeaſes of which they are quite free; and 1 imagining 


their complaints to be as dangerous as they find them troubleſome; 


they are often angry with. thoſe who would. convince. them of their 


miſtake. | 


PATIENTS, after having been long afflicted dit many of theſe 
ſymptoms, (for all of them never happen. to any one perſon), ſome- 
times fall into. melancholy, madneſs, the black jaundice, a. drop- 


ſy, tympany, phthiſis pulmonalis, pally,. apoplexy, or ſome other 


fatal diſtemper. 
THosE patients: who- are liable to. the above cen e ſome of 


which deſerve the name of nervous much. better than. others, may be 


diſtinguiſhed | into; three. claſſes. 


1. Sven as; tangh uſually in good health, are yet, on account 
of an uncommon delicacy of their nervous ſyſtem, apt to be often 


affected with violent tremors, palpitations, faintings, and convul- 


five. fits, from fear, grief, ſurpriſe, or other paſſions ;- and from 
whatever greatly irritates. or diſagreeably affects any of. the mort 


ſenſible parts of the bady.. 


2. Such as, bees being liable to pe above: diſorders: from the 


ſame cauſes, are almoſt. always, more or leſs, troubled: with indi- 
geſtion, flatulence in the ſtomach and bowels, a lump in the throat, 


the clavus ee, e, Aying pains in che head, and a ſx 4 
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of cold in its back part, frequent ſighings, palpitations, inquie- | 
tude, fits of Lütten, or pale urine, &c. | 


z. Su cu as, from a leſs delicate feeling or mobility of their 1 
a iy ſtem in general, are ſcarce ever affected with violent pal- | = i 
pitations, faintings, or convulſive motions, from fear, grief, ſur- [ 
priſe, or other paſſions ; but, on account of a diſordered ſtate of | 1 
the nerves of the ſtomach and bowels, are ſeldom free from com- | 
plaints of indigeſtion, belching, flatulence, want of appetite, or too. | 
great craving, coſtiveneſs, or looſeneſs, fluſhings, giddineſs, op- . | 
preſſion or faintneſs about the ee low Irren, * . WW! 
thoughts, watching or diſturbed fleep, © 


Tax complaints of 45 firſt of FIR 8070 claſſes may be called 
ſimply nervous; thoſe. ef the ſecond, in compliance with cuſtom, 
may be ſaid to be hyſerze, and thoſe of the third, Hypochondriac. 

THE hypochondriac and hyſteric diſeaſes are generally conſider- 
ed by phyſicians as the ſame ; only in women, ſuch diſorders have | 
got the name of hyfteric, from the antient opinion of their ſeat be- 1 
ing ſolely in the womb; while in men, they were called: Hypoc hon- 0 
driac, upon the ſuppoſition, that in them they proceeded. from ſome 
fault in thoſe viſcera which lie under the cartilages of the ribs. 4 
THz learned Hoffman, diſſenting from moſt: of the later writers, 
affirms, that the hypochondriac and hyſteric are different diſeaſes, 
whether we regard their ſymptoms, cauſes, or termination“: But 
we cannot agree to. this opinion, as their ſymptoms are of ſo ſimi- 
lar a nature, and as the hypochondriac diſeaſe is not more unlike 
the hyſteric, than this laſt is often unlike to itſelf, It is true, that 
in women, hyſteric ſymptoms occur more frequently, and. are often 
much more ſudden, and violent; than the hypochondriac in men; 
but this cireumſtance, which is only a conſequence of the more de- 
licate frame, ſedentary life, and particular condition of the womb; 
in women, by no means ſhews the two diſeaſes to be, ſtrictly. 


ſpeaking, 
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ſpeaking, different. Nor does it appear more reaſonable to pro 


o 
—— — . K . — . — 


— 


nounce the hyſteric diſorder of a different kind from the hypochon. 
driac ; becauſe the former may have its ſeat frequently in the ut. 


rus, and the latter in the alimentary canal, than it would be t, 


diſtinguiſh the hypochondriac complaints into as many differen: 
diſeaſes as the cauſes from which they may ariſe; or to divide by- 
ſteric fits, as they are called, in women, into nervous, ſtomachic, 
and hyſteric, becauſe they often proceed from violent affections of 
the mind, or a diſordered ſtate of the ſtomach, as well as from a 


fault in the uterus. | 


Bur further, it is to be obſerved, chars in women the ſymptoms 


commonly called hyſteric, are leſs frequently owing to the unſound 


{tate of the womb than to faults ſomewhere elſe in the body; for 


virgins are often free from ſuch complaints, while married wo- 


men, and even thoſe who bear children with eaſy labours, are ſome- 
times aMicted with them. Add to this, that women who are regular, 
and have no ailment about the uterus, do not always eſcape the hy- 
ſteric diſeaſe; while thoſe who labour under ſchirrous tumours, and 


other diſorders of that part, are often not affected, at leaſt, with 
its worſt ſymptoms. Laſtly, in thoſe who have long and greatly 


ſuffered by this malady, the womb, after death, has mo a 
been obſerved to be ſound. 


UroN the whole, therefore, the ſymptoms of the hyſteric diſeaſe 


in women, ſeem only to differ from thoſe of the hypochondriac in 


men, in ſo far as the former ſometimes proceed from the uteru,, 
and are, on account of the more delicate frame of the ſex, more 
frequent and often more violent than the [inptonſs of the hypo- 


chondriac affection in men. 


Bur whether theſe two diſtempers be confidered as the ſame or 
diſtinct, ſince the ſymptoms of both are ſo much a-kin, we ſhall 
conſider them under the general character of Nervous; and be- 


gin with 1nquiring into the cauſes from which they moſt common- 


ly proceed. 


THE antient phyſicians, with ſeveral of the 1 have agreed 


in placing che ſole, or at leaſt the chief ſeat of che hyſteric 2 | 
in 
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in the womb ; but, with regard to the parts affected in the hypo- 
chondriac, the opinions have been various and contradictory. 

Maxx authors have aſcribed this diſorder in men to obſtruc- 
tons in the ſpleen, liver, and meſentery: Highmore, to a vitiated 
conſtitution of the ſtomach “. Willis, to an indiſpoſition of the 
brain and nerves, or to a fault of the ſpirits. Etmuller, who con- 
founds the hypochondriac diſeaſe, when in a higher degree, with: 
the ſcurvy, has written a diſſertation to prove that its ſeat is not 
in the ſpleen, but in the inteſtines, eſpecially in that part of the 
colon which lies in the left hypochondre, in which the excrements 
often ſtagnate, and where much wind is pent up : Syden- 
ham aſcribes the ſame diſtemper to an ataxy or confuſion of the 
ſpirits |: Mandeville, to a diſordered chylification, and a deficien- 
cy or paucity of the ſpirits ||: Junckerus makes the casa proxima 
of the hypochondriac affection to conſiſt in an obſtructed motion 
of the blood in the vena portarum and wiſcera connected with it **; 
Boerhaave derives it from an atrabiliary humour lodging in the a 
creas, ſpleen, ſtomach, and neighbouring organs : Hoffman, from 
a perverted periſtaltic motion of the ſtomach and inteſtines 44. 
And laſtly, Dr Cheyne is of opinion, that all great nervous diſor- 
ders proceed from ſome glandular obſtruction in the ſtomach, 
bowels, liver, ſpleen, er, or other organs of the lower 
belly [|| . 

Bur altho' it is not to be doubted, that the hypochondriac and 
hyſteric affections often proceed from a morbid. ſtate of the ali- 
mentary canal, uterus, or other viſcera of the abdomen ; yet as there 
are ſeveral of their ſymptoms which ſeem independent of any diſor- 
der in thoſe parts, and as there has often no trace of thoſe diſeaſes 


appeared after death in any of the abdominal organs, it ſeems, 
highly 
® Exercitationes de paſſione bytes et alfecdion. bypochondr. 
7 Oper. p. 1820. 
Epiſt. ad D. Cole. 
|| A treatiſe of the hypochondriac and 4 hyſteri paſſions, ale ne 1. and 2. 
Junckeri Conſpect medicine, p. 186. | 
I Aphoriſm, de cognoſcend. morb. 5 1098. 
0 Syſtem. med. tom. 3 part 3 c. 5. 
J Engliſh malady, part 2. chap. 3. 
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highly probable, that they may ** ariſe from ſome leſs yi. 
fible fault in the body. 

Wk ſhall therefore proceed to inquire into the moſt common 
cauſes of thoſe nervous, hypochondriac, or hyſteric ſymptoms above 
mentioned, treating firſt of ſuch cauſes as render the body more 
liable to theſe diſorders ; ſecondly, of thoſe which, meeting with 


the former, actually produce them. The firſt have been called the 


— cauſes the ſecond the cee cauſes. 


JT HEA SES, Oe. 


1 


A F m. 


1 
1 } 


Of the Prediſpoſing Cauvsts of NERvous, HYPocHoNDRIAC, and 
HYSTERIC DisoRDERSs. 1 


Tu H ESE may be reduced to two, VIZ. 


I. A too great delicacy and ſenſibility of the whole nervous ſy- 
ſtem. 1 

ll. AN uncommon weakneſs, or a depraved or unnatural feel- 
ing, in ſome of the organs of the body. 


1. A too great delicacy and ſen6bility of the whole nervous * 
hw may be either natural, that is, an original defect in the con- 
ſtitution, or produced by ſuch diſeaſes, or irregularity 3 in living, as 
weaken the whole body, eſpecially the nerves. Long or repeated 
fevers, profuſe hæmorrhages, great fatigue, exceſſive or long conti- 

nued grief, luxurious living, and want of exerciſe, may increaſe or 
even bring on ſuch a delicate ſtate of the nervous ſyſtem. 

As the whole animal frame 1s contrived with the greateſt wiſdom, 5 
ſo we cannot but admire, in particular, how the nerves, though all 
are endued with the general ſenſe of feeling, have yet in different 
organs certain ſenſations quite different from each other, and are 

perfectly well adapted to thoſe things which are deſigned by na- 
ture to be applied to them. Thus, for example, as pure air gives no 
uneaſineſs to the nerves of the wind- pipe, and is refreſhing to thoſe 
of the lungs; ; foto a craving ſtomach wholeſome food is highly 
grateful : But air collected in the ſtomach ſeldom fails to produce 
a difagreeable ſenſation, and not only ſolid food, but even the mild- 
eſt liquids, falling by accident into the wind-pipe, bring on violent 
fits of coughing, which do not ceaſe till the offending cauſe is re- 
. = L moved. 
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moved. In like manner warm blood, which does not aſſect che 
heart or vaſcular ſyſtem with any dit agrecable ſenſation, occaſions 
in the ſtomach faintneſs, ſevere Sckneſs, and vomuting. The nerve, 
of the noſe, tongue, and ſtomach, are all endowed with ſenfations 
of different kinds; whence ſome ſubſtances, very ungratetul to the 
palate, are often agreeable to the ſtomach. Several ſubſtances 
which hurt the eyes, give no uncaſineſs to the alimentary cana Y 
and on the other hand, antimonial wine, or an infuſion of! ng 


cuanha in water, which neither irritate much the tongue, or other 


ſenſible parts, affect the ſtomach ſo diſagreeably as to occaſion vio- 

lent vomiting. . 
Bor further, as the nerves, in many of our organs, have very 

diſſerent feelings; ſo in differ ent people, or even in the ſame per- 


ſon at different times, the feeling of the ſame nerves varies conl;- 


derably, and is more or leſs acute or blunt, and ſometimes unna- 
tural or depraved. And hence it is, that the very ſame things ap- 
plied to the ſame nerves, or organs, have very different effects, ac- 
cording to the conſtitution of the perſons, or their ſtate of health 
at the time. 


Ix ſome the feelings, perceptions, and paſſions, are e naturally 


dull, flow, and difficult to be rouſed ; in others, they are very quick 
and ills excited, on account of a greater delicacy and ſenſibility 


of the brain and nerves, 

ALL children, when compared with adults, have their nervous 
ſyſtem very ſenfibly and eafily moved, and are in this reſpect ſome- 
what like thoſe grown people who are moſt ſubject to the highelt 
nervous or hyſteric ſymptoms : And hence it is, that children are 
{o liable to convulſive fits from the pain of teething, from worms, 
acrid humours in their ſtomach or bowels, and other cauſes, which, 
in people of a more advanced age, and. leſs ſenſible nerves, 
would produce no ſuch effects. „ 


A delicate or eaſily irritable nervous: ſyſtem, muſt expoſe a per. 
ſon to various ailments, from cauſes affecting either the body or 
mind, too {light to make any remarkable impreſſion upon thoſe of 


firmer and leſs. ſenſible nerves. Thus, any accident. occaſioning 
ſudden 


* 5 c r 7 
* 4 2 3 A F ng et PIT” RSS _ 6 n N - e d N n 1% oa af 
R 3 2 9 * r 2 N . De 2 N 2 * C e . r * 5 
1 FA I 1 N 8 P n INSET OS oo Fr, 2285 2 r e « en ES Ne n F * 4 2 * 
A Wr * NS 2 N 8 e * n . "WIE Abs W 8 83 * 9 * * 
e E c ⅛ ͤ—LH-àĩ.. ¶ At 9 * — — * ? 


: \ = " N SU r r 
. . - — SIO ENTIRE IS THEREIN GY 7 8 * 5 * N yy * 1 V e 4 
* R 3 „ + = Jo * ä 9 7 * a * * & * — 8 1 . 9 * 2 EE F * * 9 8 3 3 88 * 4 
I I food d d v EIT rf a PEE N n 8 N * WL, 
3E ² eee : 


* & 
ERR: 
. 


Ne + 2 
* 


VE 
w 


* 


" 


>< 


5 8 
_ 
_ 
== 
* 
* © 
"= 
=o 
©. 


r eee eee ae EC CC Es dtd 


OF NERVOUS DISORDERS. 539 
ſudden ſurpriſe, will, in many delicate people, produce ſtrong pal- 
pitations of the Bean and ſometimes fainting with convulſions. I 


have known ſome, even men, whoſe nervous ſyſtems were ſo deli- 
cate and moveable, that a vomit, a ſmart purge, or the pain raiſed 
by a bliſter, would throw them into convulſive fits. Nay, there 
was lately a paralytic patient in the Royal Inſirmary here, who 
felt a remarkable uneaſineſs through his whole body, when it was 
charged with the electrical fluid, by means of a wire held in his 
hand, altho' there was no ſhock given him, nor any ſparks drawn 
from him. We are told of a lady, who, upon hearing the found 
ol a bell, or any loud noiſe, uſed to fall into fits of ſwooning, Which 
were ſcarce to be diſtinguiſhed from death“: And I have ſeen 
the pain of the toothach throw a young woman, of weak 
nerves, into convulſions and inſenſibiliry, which continued for ſe- 
veral hours, and returned upon the pain becoming again more 
acute F. 5 5 

Sou women, from a too great delicacy or ſenfibility of the 
nervous ſy ttem, are, after conception, ſo much affected with a heat 


Yyy 2 5 and 


5 Royle! s Uſefulneſs of exp. philoſophy, part 2. p. 248. 


+ The following caſe, communicated to me by Mr James Spence ſurgeon i in Dunkeld, is 
2 remarkable inſtance of the many violent and uncommon {ymptomns which may ariſe from 
a ſmall cauſe, in perſons of a very delicate nervous ſyſtem. 

An unmarried woman of 23 years of age, immediately aſter having been ſtung in the neck 
by a bee, felt a ſharp pain, with a violent itching in that part, and over the whole head and 
face, which, together with her arms, felt (tiff and ſwelled. In a few minutes, the pain ſpread 
to her throat and then to her ſtomach, occaſioning a great anxiety and difficulty of reſpira- 
tion. At this time, a large dram of malt ſpirits was given her, which, tho' it was immediately 
vomited up again, relieved the pain for a little; but ſoon after it was felt violently in the 
lower belly, and was followed by a looſe ſtool, She complained now of an uncommon heat 
in her face and head, and of a great faintneſs: Her pulſe was ſmall and irregular, her tongue 
and throat dry, her extremities cold, and the whole body affected with a tremor, After ta- 
king a draught of warm water, and having the part that was ſtung rubbed with warm oil of 
ol'ves, the was put to bed, and found conſiderable relief from flannel cloths, wrung out of a 
hot decoction of ſome emollient herbs, applied to the abdomen and feet. After this, a draught 
with ſome of the elixir paregoricum ſoon produced a profuſe ſweat, and freed her from the 
pain, inclination to vomit, and other ſymptoms. Next day her (kin being hot, and her pulſe 


full, a ſweat was again procured by a draught with . minder, and /al, ve. ammon. and, be · 
tore the evening, ſhe was ſree {rom every complaint. 
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and uneaſy ſenſation in their back, colic-pains, and othey ſymp- 
toms, as to be in hazard of miſcarriage. In ſuch caſes, when the 
danger neither ariſes from too much blood, nor too great a laxi- 
ty of the uterine vellels, but merely from an uncommon weakneſ; 
and delicacy of the nerves, bleeding will do harm, and aſtringent 
and cooling medicines will prove ineffectual, whilſt laudanum given 
from time to time, in proper doſes, will produce the beſt effects 
For, by leſſening the too great ſenſibility of the nervous ſyſtem, it 
not only quiets all the uneaſy ſenſations, but calms the mind itſelf, 
and renders it leſs liable to be ruffled by ſlight cauſes. 

WomMEN, in whom the nervous ſyſtem is generally more move- 
able than in men, are more ſubject to nervous complaints, and 
have them in a higher degree. On the other hand, old people, in 
whom the nerves have become leſs ſenſible, are little afflicted with 
thoſe diforders; nay, Dr Cheyne has obſerved, that an advanced 
age ſometimes proves a cure. 

1.4STLY,altho' the variolous matter in the blood, 7 its ſtimulus, 
fr equently produces, 1 in children, convulſions before the eruption; 
yet, in grown people, whoſe nerves are leſs delicate, this ſymptom 
rarely, if ever, happens. On the other hand, people whole ſolids 


are leſs firm, and their nerves more delicate and eaſily affected, al- 


though ſubject to many complaints, yet are ſeldom attacked with 
ardent fevers. or violent inflammatory diſeaſes ; which ſeems to be 
chiefly owing to the weak ſtate of their blood and veſſels, 

To the different ſenſibility of the nerves in general, or, at leaſt, 


of thoſe of the heart, is owing, in a great meaſure, the variety of 


the quickneſs of the pulſe in healthy people. A late phyſician of 
this place told me of one of his patients, whoſe pulſe, in a healthy 
ſtate, did not beat above 38 or 40 times in a minute: And I know 
a young woman, whoſe natural pulſe, when ſitting, is rarely under 
120, yet has no complaint, and ſeems to. enjoy good health: Near 

nine years ago, when I attended her. in a fever, her pulſe beat up- 
wards of 180 in a minute; and ſhe was, at that time, troubled with 
tue greateſt ſtartings and tremors I had ever ſeen: Nay, ſo very ir- 
ritable was her heart, that after the fever was much abated, and 
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OF NERVOUS DISORDERS. 3 
when in a horizontal poſture, her pulſe beat under 140, by only 
fitting up in bed for a little while, it became ſo quick that, with 
difhculty, I could count it; but, after repeated trials, found 1 it to 
be nearly 220 in a minute. 

Is not the quickneſs of the pulſe, in children, chiefly Owing to 
the greater ſenſibility of their hearts? and does not the pulſe gene- 
rally grow {lower with age, becauſe the heart becomes leſs ſenſible, 
and, in a very advanced age, perhaps, in ſome degree, callous ! 


Laſtly, is not the pulſe, ceteris paribus, quicker in {mall than in 


large animals, chiefly becauſe the nerves are endowed with a greater 
degree of ſenſibility in the former than in the latter ® ? 
S'NCE, as we have obſerved, the nerves in the different organs 


are endowed with various kinds of feeling, and are very differently 


affected by the ſame things, will not morbid humours in the blood 
be more apt to produce diſeaſes in thoſe parts whoſe nerves are 
moſt ſtrongly affected by them, than in others which ſuffer leſs ? 


And may not this be, partly, the reaſon why, in certain diſeaſes, 
ſome parts of the body are much more commonly affected than o- oy 


thers? And why, in ſome epidemics, the eyes, noſe, or ances, and, 


in others, the breaſt or inteſtines are moſt apt to ſuffer? This alſo 


may, partly, be the cauſe why thoſe organs which have ſuffered by 


ſome former diſeaſes, are moſt liable to be attacked, when the bo- 
dy is ſeized with any new diſorder ;. for this does not ſeem to be 
owing ſolely to. the weakneſs. of the veſlels, but alſo to their being 
more eaſily irritated. by any acrimony in the blood, or by its increaſed 
force. Further, it may be proper to take notice here, that the dif- 


ferent operations of various medicines are not ſo much owing to 
their powers, either of diſſolving the blood, or changing it in o- 


ther reſpects, as to the particular nature of the nerves of the dif- 
kerent organs, diſpoſing them to be very en, affected by the 


ſame kind of ſtimulating ſubſtances. 
 Tavs cathartic medicines. applied to che belly of children, in the 
: . form 


2 The flowneſs of 1 the pulſe in larger animals is, no Joubt, partly owing: to the ventricles 


of their heart, on account of their greater capacity, gn a. longer time for the hoon 
ance of their ſeveral motions. 
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form of a plaiſter, do not ſenſibly increaſe the ſecretion from the 


liver, or from the ſalivary or lachrymal glands ; but they fo affeq 


the nerves of the inteſtines, as to occaſion a greater flux of hy. 
mours from their veſſels, and accelerate the periſtaltic motion, and 
ſo bring on a purging : and this does not ſeem to be owing ſo 
much to the finer parts of thoſe medicines, which enter the blood, 
and may be conveyed with 1t to the bowels, acting immediately on 
their nerves or ſmall veſſels, as to a particular ſympathy between 
che nerves diſtributed to the teguments of the abdomen and thoſe 
ef the inteſtines; otherwiſe an aloetic plaiſter applied to the back 
or the head ſhould open the body as much as when laid to the bel- 
ly, Nitre, which proves often highly diuretic, does not ſeem to af- 
fect the ſecretions of the other glands remarkably. The finer parts 
of cantharides entring the blood by the application of bliſters, rare- 
ly produce vomiting or purging, or diſagreeably affect any part, 
except the urinary paſſages, where the nerves are ſo formed, as by 


the acrimony of the flies to be more irritated than thoſe of the 0- 


ther organs. Nor can the ſtranguary, occaſioned by cantharides, be 
owing, as ſome have thought, to their particles not paſſing freely 
through the veſſels of the kidneys and bladder, ſince the veſſels of 
the brain are much ſmaller than theſe, and ſince the kidneys are 
not near ſo much affected by them as the neck of the bladder. 
Does not mercury, when mixed with the blood, generally increaſe 


the ſecretion of the alia much more than that of any other hu- 
mour, becauſe the ſmall veſſels of the ſalivary glands are more 
{ſtrongly affected by its peculiar fimulus, than thoſe of any other 
ſecretory organ? Laſtly, Does it not appear, from what has been 
ſaid, that the virtue of a medicine, which is ſpecifically to promote 


the ſecretion of the bile, ſemen, urine, or the /aliva, muſt conſiſt 


in its being peculiarly fitted for ſtimulating, and conſequently i In- 


creaſing the vibratory motions of the ſmall ſecreting veſſels of the | 
liver, kidneys, teſticles, or ſalivary glands, more than thoſe of the 
other parts? And do not ſuch medicines alone, if any ſuch there 


be, deſerve, in a ſtrict ſenſe, the name of Emmenagogue, which not 


only tend, by their general ſtimulating or attenuating power, to 
| | promote 7 


OF NERVOUS DISORDERS. 
promote the menſtrual evacuation, but alſo, by tlieir particular qua- 
ty, are fitted to ſtimulate the nerves and vellels of the womh 


more than thoſe of any other v/cus ? 
Bur, to return from this digreſſion: 


II. BESIDESs a too great ſenſibility of the nervous ſyſtem in ge- 
neral, there is often an uncommon weakneſs or delicacy, or an 
unnatural or depraved feeling in various parts of the body, 
which expoſes. certain perſons to violent, and ſometimes very ex- 
traor dinary affections, from cauſes which would ſcarce produce any 
diſturbance in people of a ſound conſtitution. 
Tus, ſeveral delicate women, who could caſily bear the ſtronger 
ſmell of tobacco, have been thrown into fits by mulk, ambergreaſe, 


or a pale roſe, which to moſt people are either grateful, or, at leaſt, 


not diſagreeable. The ſmell of cheeſe has, almoſt always, occaſion- 
ed a bleeding of the noſe in ſome *. Mr Boyle tells of a nobleman, 

who was apt to faint away when tanſy was brought near him; 1 
there lately lived in this country a lady, who was affected with a 
general uneaſineſs, as often as there was any ſellery in the room 
where ſhe fat. The ſight of a cat, nay, even the inviſible efluvia 
from that animal, have occaſioned anxiety, faintneſs, and ſweat- 
ing . I had, ſeveral years fince, a patient who was always affect- 


ed with an itching and uneaſineſs over her whole body, when the 
either ſwallowed nutmeg, or applied it externally. There have: 


7 been ſome who were very ready to faint when they ſmelled to cin- 


namon: and Mr Boyle mentions a lady who had ſuch an antipa- 
chy to honey, that a little of it put into a poultice, without her 


knowledge, and laid to a flight wound, threw. her into great diſor- 


der, which continued until that application was removed |. I knew 
2 woman who, ſoon after conception, always contracted an aver- 


ſion to ſnuff, and did not recover her. taſte for it, until ſome time 
atter her delivery: And it is well known, that, in time of pregnan- 


* Kaau Boerhaave Impet. faciens, 8 407 
+ bid. 


F: Vlefulneſs of experimental philof, part 2. p. 260. 
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cy, the nerves of the ſtomach are ſo much changed, that moſt wo- 
men are then troubled with a nau/ea, vomiting, or depraved appe- 
tite, Laſtly, certain perſons, in conſequence of an uncommon de. 
licacy, or unnatural ſenſibility of the nerves which terminate in 
the bronchia, or veſicles of the lungs, are apt to ſuffer an aſthma. 
tic fit from the uvia of particular ſubſtances, which produce no 
{ach effect on thoſe whole pulmonary nerves are differently diſpoſed, 
Bor there is no organ of the body, the unnatural ſtate of whoſe 
nerves is ſo frequently the cauſe of nervous, hy pochondriac, and hy- 
ſteric diſorders, as the alimentary canal, eſpecially the ſtomach. 
AN uncommon delicacy of the nerves of the ſtomach and inte- 
ſtines, which may be either in a great meaſure natural or brought 


on by diſeaſes, improper aliment, irregular living, exceſſive grief, 


or other cauſes, is to be diſtinguiſhed from that acute feeling, or 
increaſed ſenſibility, which is the conſequence of an inflammation, 
or of an aphthous ſtate of theſe parts, ſince in theſe laſt caſes e. 
very acrid ſubſtance gives them pain; whereas, in the former, 


many inſipid and ſeemingly innocent aliments produce great unea- 


ſineſs in the ſtomach and bowels, while volatile ſpirits, ſtrong wine, 


brandy, and ſpiceries, are not only inoffenſive, but often neceſſary 


for allaying thoſe diſorders which are produced in the firſt paſſa- 


ges, by ſuch cauſes as would ſcarce give any diſturbance 1 in a ſound. 
ſtate. = ne I 


FURTHER, This morbid or delicate ſtate of the Bench and 
bowels does not conſiſt ſolely in their weakneſs, but chiefly in the 
uncommon diſpofition of their nerves, which have a feeling very 
different from what is natural. As a proof of this, we obſerve, 


\ that in ſuch a ſtate of the alimentary canal, the appetite is often 


not only good, but beef and mutton, even when ſalted and dried, 
will be more eaſily digeſted, and give leſs diſturbance than ma- 
ny vegetables, which in healthy perſons fit much lighter on the 


ſtomach “. 
IT 


® It is a miſtake to think, as ſome have done, that vegetable food in general is worſe to 


digeſt than animal. The contrary ſeems to be demoultrated by Walzus' S — 
e eee | 093; 
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IT is ſurpriſing, how much the condition of the ſtomach and 


inteſtines, and the diſpoſition of their nerves, will vary, even in the 
ſame perſons at different times, 


Txus cabbage, onions, leeks, and other vegetables, will lie long 


on the ſtomach, and occaſion flatulence and looſe ſtools in many, 


who formerly found no ſuch inconvenience from them; and the 
ſame thing is true of honey and other aliments: nay, Mr Boyle 
tells us of a perſon, who was more violently vomited by coffee 
than crocus metallorum, or other ſtrong emetics; and was made 
ſick even by the ſmell of this liquor, as he paſſed by a coffee houſe, 
altho' formerly he uſed to drink it without feeling any diſagreeable 
effects k. In ſome people the ſtate of the nerves of the ſtomach is 
ſo very uncommon, that /audanum, inſtead of relieving, will excite 


vomiting, and occaſion violent cramps in that organ: nay, there 
have bcen perſons with whom pills of opium always diſagreed when 
newly made; but occaſioned no diſturbance. after being: Kept ſome 


WEEKS, 


Tnar many of thoſe complaints which have been commonly 
called nervous proceed, in a great meaſure, from a particular un- 
natural or depraved ſenſibility of the nerves of the alimentary ca- 


nal, appears evidently from this, that, altho', in many caſes, the 
ſtomach and inteſtines are much diſeaſed, yet the patients are not 
affeQed with any remarkable nervous or hypochondriac ſymptoms, 
while others are greatly troubled with theſe complaints who have 


a good appetite, a quick digeſtion, and no tough phlegm, or other 
noxious humour in their ſtomach. Add to chis, although 7 


Z 2 2 „„ dren, 


dogs; 5 from which t appears, that bread and herbs are much ſooner digeſted thaw butckee- 
meat, even by thoſe animals which are naturally carnivorous ; the former remaining in the 


mach only four or five hours, and the latter ſeven or eight. Vid. Epiſt. de met. chyl. et 


ſang. ad Thom. Bartholin. Agreeably to this, people whoſe ſtomach and inteſtines are quite 
ſound, find themſelves lighter, and much ſooner hungry, after a dinner of white bread, herbs, 
rats, or ripe fruit, than one of beef, mutton, or pork. It is not owing, therefore, to their 
being more difficult to digeſt, or their remaining longer in the ſtomach, that many vegetable 
aliments give ſuch diſturbance to ſome delicate people, but to their affecting diſagreeably the 
nerves of the alimentary canal For the ſame reaſon it is, that roaſted meat agrees better 
with them than broth or boiled meat, and old cheeſe than new preſſed curds. 


* Uſctulneſs of experimental philoſophb. part 2. p. 209. 
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dren, on account of the great ſenſibility of their nerves, are liable 
to convulſive diſorders, and other nervous complaints; yet they are 


rarely affected with the hypochondriac difeaſe, becauſe the nerves 


of their ſtomach and inteſtines have not that unnatural or depraved 
feeling which is common in this malady ; and which, when it i; 
on certain occaſions much increaſed by ſome acrid matter in the 


blood falling on them, becomes not only the prediſpoſing cauſe, but 


conſtitutes the hypochondriac diſeaſe itſelf, and gives riſe to moſt of 


its ſymptoms. 


IN a weakly and delicate, or an unnatural ſtate of the ſtomach 
and bowels, improper aliments, exceſs in eating or drinking, 


wind, ſharp humours, and ſtrong paſſions, ſuch as grief, anger, and 
the like, will occaſion much more violent ſymptoms. than in perſons 


whoſe alimentary canal 1s firm and ſound. 'Thus, a draught of 
cold water will inſtantly affect ſome very delicate women with a vio- 


lent pain and cramp tn their ſtomach; and the ſight of one vomiting, 


or of certain diſagreeable aliments, or medicines, will produce a 
nauſea, and even vomiting, in perſons whoſe ſtomachs are eaſily 


moved. Nay, in ſome caſes, ſo very delicate is the ſtate of the 
ſtomach, that turning the body haſtily in bed, or raiſing one's ſelf, 
will immediately occaſion a faintneſs, giddineſs, a general weak 


neſs, and ſometimes an inclination to vomit, This laſt ſymptom 


has been remarked by Sydenham in hyſteric women; and I have 


had ſeveral patients in continued fevers, who, together with an un- 
common debility and faintneſs, were, upon the ſmalleſt motion ia 
bed, ſeized with a nauſea and retching to. vomit. 

FURTHER, A delicate ſtate of the firſt paſſages, or an unnatural 
ſenſibility of their nerves, not only diſpoſes people to many com- 
plaints in thoſe parts, but the whole nervous ſyſtem is thereby ren 
dered more moveable, and liable to be affected by the ſlighteſt 
cauſes. Thus, I have known ſome women of a delicate frame, in 
whom, from an obſtruction or irregularity of the menſtrua, the 
nerves of the ſtomach had acquired fuch an uncommon ſenſibility, 
that, after eating freely of any ſolid meat, they were not only ſei- 


zed with a | pain and ſickneſs at the ſtomach, and. a ſenſe of = 
nels 
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neſs and rigidity in the trunk of the body, but ſometimes alſo 
with faintings, attended with a quick trembling pulſe, and ſlight 
convulſions of the muſcles of the legs and arms. A woman of a 
delicate conſtitution, who was attacked with a quotidian intermit- 


propagated thro' her whole body. The ſame perſon, as often as ſhe 
took a draught of lime-water, obſerved the palms of her hands, 
which before were ſoft and moiſt, become at once dry and hard. 


any ſuch uneaſy feeling as the magneſia did. 
WHEN my ſtomach and bowels have been out of order, and af- 
| fected with an uneaſy ſenſation from wind, I have not only been 
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pected opening of a door, or any ſuch trifling unforeſeen accident, 
has inſtantly occaſioned an odd ſenſation about my heart, extend- 
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ſtomach is in a firmer ſtate, I have no ſuch feelings, or, at leaſt, in 
a very ſmall degree, from cauſes which might be thought 1 more apt 
to produce them. 

FroM what has been nid. we may ſee, that faintings, tremors, 


1 
—_ 
be” 


tended ſympathy, which obtains between it and almoſt the whole 
ſyſtem . What has been ſaid may be ſufficient to ſhew, how 
much a delicate or unnatural ſtate of the nerves of the alimentary 
canal muſt diſpoſe people to nervous, hypochondriac, and hyfteric 


See above, chap. 1. No. 11. 


tent, ſeven weeks after child- bearing, as often as ſhe ſwallowed 
ſome magneſia alba, felt immediately a kind of quivei ing motion 


It was remarkable, that neither crabs eyes, nor chalk, occaſioned 


ſenſible of a general debility and flatneſs of ſpirits, but the unex- 


ing itſelf from thence to my head and arms, and, in a leſſer de- 
gree, to the inferior parts of my body. At other times, when my 


palpitations of the heart, convulſive motions, and great fearfulneſs 5 
may be often owing more to the infirm ſtate of the firſt paſſages, than 
to any fault either in the brain or heart. But it would be unneceſſa- 
ry to inſiſt farther on this head, as the powers which the alimenta- 
ry canal, when its nerves are diſagreeably affected, muſt have in 
producing diſorders in the moſt diſtant parts of the body, cannot 
be doubted of by thoſe who attend to that wonderful and widely ex- 


complaints. But further, when, through the fault of the ſtomach 
2 2 2 2 and 
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RY mr” of THE CAUSES: 


| and inteſtines, the digeſtion is imperfectly carried on, the ill pre- 
i pared chyle may lay a foundation in the blood for exciting a va. 
| riety of nervous ſymptoms, as will afterwards more fully appear. 


1 SINCE the ſtronger or weaker effects of emetics and cathartic« 
Ii muſt depend entirely on the different conſtitution of the nerves of the 
| prime vie, and the quantity of mucus defending them, it is eaſy to 


ſee that the doſes of thoſe medicines can neither be certainly deter- 
mined by the ages nor ſizes of the patients, nor by the ny of 
. blood in their veſſels. 

| LT is owing alone to the different ſenſibility which the nerves of the 
alimentary canal in different perſons have of various fimuli, that the 
ſeveral vomiting and purging medicines have ſuch different effects: 
\._- That the ſtrongeſt emetics ſcarce move ſome people, while, in o- 
| | thers, the mildeſt are apt to have too great an operation: That a 
few grains of rhubarb {hall purge and gripe one patient ſeverely, and 
0 a drachm of the ſame medicine have no ſenſible effect on another 
1 That a drachm and a half of ſoluble tartar 1hall prove a ſtronger 
ki | purgative to ſome, than four ounces of ſacred tincture: That chil- 


3 dren are often harder to purge than ſome adults : That worms, 

| | rough phlegm, and other noxious humours, lodging in the ſto- 
5 „ mach and bowels, produce very different effects in different per- 

. TED dns; and that the bark, which generally makes the body coſtive, 
4 occaſion gripes and purging in ſome. And is it not to be aſeribed 
U 


— — aa .. - 


| chiefly, if not ſolely, to the different conſtitution of the nerves in 
different animals, that what is highly noxious to ſome, proves 
wholeſome food to others? Thus, the cicuta aquatica, which is 
eaten by goats without any harm ail is a deadly poiſon to men and 
other animals. 

WHEREIN conſiſt the various kinds and degrees of ſenſibility, 

which the nerves of the alimentary canal and other organs poſlels, 
we 
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ft is here to be nd that i in children frequently, and al ſometimes in adults, vo- 
miting and purging medicines have much leſs effect than might be expected, conſidering the 


delicacy of their nerves, on account of the ſtomach and inteſtines being lined either with 4 
great deal of natural MuCus, or morbid ſlime. 


Swencke Diſſertat. de cicut. aquat. Geſneri. 


. o — » 2 * * 1 4 *£ 
\ N . — * , l "IF — 9 N 6 W 1 2 6 Sa Ln, 
| Jon J 5 A 4 1 1 = * * X ect * * n W * 2x N 9 WP * i * TE hd T TIEN 0 To b T To 32 92 
* ” * * * = j * Lo 9 2 & as ww N * n 2 4+ Gans 9 2 * r F. . wi by WIR yt. * 1 r 3 * Mn - * 
: L T2 . 7) 6 * 3 * = r ae ee Bade W 7 r E No * ann —— 5 0740 RIES ho * 2 
. rr * * * a TE * e r 38 W n 3 FE FWW N wy + * OILS * N cc beds D > I * * 
4 2 R 8 C (* 88 N * LG Sn 2 r R 2 R 9 - * r 2 2 N * * * F 7 LICE PINS rg, 8 4 SLIT. n * * x 
2 R r ü ̃˙ Wo WI WET PE 3s %% a.. ñðx ß A GE IS 2 EE EIS ee or nes a SS Cog td wn 
1 9 2 r > - * 12" 2 N Aer" A" 6 D J n 3 9 *. 25 N 8 1 l e 5 r 8 e N $ RY, : ö ce xa, r A 
9 N 22 SIOS ore CHIN > an 0, SOT F . * TINT! CF; Wu he Ee re A LOC to rd at EE SL VVFPCCCCCCCCCCC CEASE Tg. ay TFF 
e r 3 o UE EC e r S q . 53 n * . Ws M53? e * 2 r F F 3% ke 5 5 
A 7 * 5 8 E ITO — 224 i 8; * EXE N n 2 w 1 A A — £ F 8 hikes - N 
: « ** < . = bl ” of 6 B27 ; 2 9 a". * 5 7 N ſe 5 4 N * * a * * " e's 2 a = _ = 11 * 4 * Vs 4 « 2 tan * * * , * * * * 9 1 * - _ * _ * * 5 * 


Ee 9 "FE," 
R N wa SS 
JJ 
N Ceo 2 8 N N 
r et IT 
S 


8 
+ A Sn OO 4 AT” 
„ 
W 

2 * * 


OF NERVOUS DISORDERS. 549 


we no more know, than we do their peculiar ſtructure, or how they 
come to be endued with ſenſation at all: but that the particular ſen- 
ſibility of the nerves of the gullet, ſtomach, and inteſtines, is often 


greatly changed by diſeaſes, even when the nervous a in ge- 
neral is not much altered, we know from experience &. Nor 1s 


there, perhaps, to be found a ſtronger inſtance of this than in the 
hydrophobia conſequent on the bite of a mad dog ; where the pu- 
reſt water excites ſuch convulſive motions of the guller, ſtomach, 
diaphragm, and abdominal muſcles, that, after a few attempts to 
ſwallow it, the ſight of any fluid, and eſpecially if it touches the 
patient s lips, will inſtantly affect him with horror, aud throw him 
into violent convulſions and vomiting. In ſome caſes (altho' theſe 


more rarely happen) the nerves alſo of the inteſtines become ſo far 
depraved in their feeling, that liquors can no more be admitted by 


injection into the great guts than into the ſtomach by degluti- 


tion, Nay, it ſhould ſeem that, ſometimes, not only the nerves of 


the alimentary canal are ſtrangely altered in this diſeaſe, but alſo 
thoſe of the face, and perhaps of the whole ſurface of the body, 


fince we are told of hydrophobic patients, who could not even bear 
a blaſt of cool air F. 


How this change is produced in the nerves of the firſt pallages, 
or other parts in the hydrophobia, or in what it conſiſts, is perhaps 
one of thoſe difficulties which phyſicians may deſpair of being e- 


ver able to explain. One thing, however, is certain, that, in men 
as well as dogs, who have died of that diſeaſe, the gullet and ſto- 
mach have been often found free from any viſible inflammation), 
whence the diſeaſe muſt have had its ſeat either in the nerves them- 


lelves, or in veſſels ſmaller than thoſe which carry red blood. But 


whatever 


Since it is probable, that the nerves are partly nouriſhed by the fluids diſtributed to 
that production of the pia mater which ſurrounds their medullary ſubſtance, it is eaſy to ſee 
that the nerves of a particular organ may have their ſenſibility increaſed, diminiſhed, or o- 
therwiſe changed, by fluids that are improper, or of an acrid nature, being ſent to them; 
When, in the mean time, the brain and nervous ſyſtem. in general may be ſound, and ſuffer 
in no other way but by ſympathy with that organ whole nerves are morbidly affected. 


T Philoſophical + rania ions —— vol, 5. P. 366. 25 Act. acad. A, bg tom, 3. 
P. 341. 
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and inteſtines, the digeſtion is imperfectly carried on, the ill pre- 
pared chyle may lay a foundation in the blood for exciting a va. 


riety of nervous ſymptoms, as will afterwards more fully appear, 
1 | SINCE the ſtronger or weaker effects of emetics and cathartics 
Il muſt depend entirely on the different conſtitution of the nerves of the 
| : = prime vie, and the quantity of mucus detending them, it is eaſy to 
| h | {ce that the doſes of thoſe medicines can neither be certainly deter- 
ö EE mined by the ages nor ſizes of the patients, nor by the TORY of 
10 blood in their veſſels. = 
| 5 | 1T is owing alone to the different ſenſibility which the nerves of the 
] i alimentary canal in different perſons have of various fimul:, that the 
j ſeveral vomiting and purging medicines have ſuch different effects: 
= That the ſtrongeſt emetics ſcarce move ſome people, while, in o- 


chers, the mildeſt are apt to have too great an operation: That a 
few grains of rhubarb {hall purge and gripe one patient ſeverely, and 
FF a drachm of the ſame medicine have no ſenſible effect on another: 
That a drachm and a half of ſoluble tartar ſhall prove a ſtronger 
| purgative to ſome, than four ounces of ſacred tincture: That chil- 
dren are often harder to purge than ſome adults : That worms, 
tough phlegm, and other noxious humours, lodging in the ſto- 
mach and bowels, produce very different effects in different per- 
ſons ; and that the bark, which generally makes the body coſtive, 
occaſion gripes and purging in ſome. And is it not to be aicribed 
il - 3 0 5 chiefly, if not ſolely, to the different conſtitution of the nerves in 
5 different animals, that what is highly noxious to ſome, proves 
wholeſome food to others? Thus, the cicuta aquatica, which is 
eaten by goats without any harm T, 1 is a deadly poiſon to men and 
other animals. 
WHEREIN conſiſt che various kinds and degrees of ſenſibility, 
which the nerves of the alimentary canal and other organs poſſeſs, 
| we 
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® 1t is here to be obſerved, that in children frequently, * alſo ſometimes in adults, vo- 
miting and purging medicines have much leſs effect than might be expected, conſidering the 
delicacy of their nerves, on account of the ſtomach and inteſtines being lined either with 2 
great deal of natural mucus, or morbid ſlime. 


Swencke Diſſertat. de cicut. aquat. Geſneri, 
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we no more know, than we do their peculiar ſtructure, or how they 
come to be endued with ſenſation at all: but that the particular ſen- 
ſibility of the nerves of the gullet, ſtomach, and inteſtines, is often 
creatly changed by diſeaſes, even when the nervous Rem in ge- 
neral is not much altered, we know from experience &. Nor is 
there, perhaps, to be found a ſtronger inſtance of this than in the 
hy drophobia conſequent on the bite of a mad dog ; where the pu- 
reſt water excites ſuch convulſive motions of the gullet, ſtomach, 


diaphragm, and abdominal muſcles, that, after a few attempts to 


ſwallow it, the fight of any fluid, and eſpecially if it touches the 
patient's lips, will inſtantly affect him with horror, aud throw him 
into violent convulſions and vomiting. In ſome caſes (altho' theſe 
more rarely happen) the nerves alſo of the inteſtines become ſo far 


depraved in their feeling, that liquors can no more be admitted by 


injection into the great guts than into the ſtomach by degluti- 
tion, Nay, it ſhould ſeem that, ſometimes, not only the nerves of 
the alimentary canal are ſtrangely altered in this diſeaſe, but alſo 


| thoſe of the face, and perhaps of the whole ſurface of the body, 
ſince we are told of hydrophobic patients, who could not even bear 
a blaſt of cool air F. 


How this change is produced in i the nerves of the firſt paſſages, 


or other parts in the hydrophobia, or in what it conſiſts, is perhaps 


one of thoſe difficulties which phyſicians may deſpair of being e- 


ver able to explain. One thing, however, is certain, that, in men 
as well as dogs, who have died of that diſeaſe, the gullet and ſto- 
mach have been often found free from any viſible inflammation; 
whence the diſeaſe muſt have had its ſeat either in the nerves them- 
ſelves, or in veſſels ſmaller than thoſe which carry red blood. But 


whatever 


* Since it is probable, that the nerves are partly nouriſhed by the fluids diſtributed to 
that production of the pia mater which ſurrounds their medullary ſubſtance, it is eaſy to ſee 
that the nerves of a particular organ may have their ſenſibility increaſed, diminiſhed, or o- 


therwiſe changed, by fluids that are improper, or of an acrid nature, being ſent to them; 
When, in the mean time, the brain and nervous ſyſtem. in general may be ſound, and ſulfer . 


in no other way but by ſympathy with that organ whole nerves are morbidly affected. 
T Philoſophical Tranſactions de vol. 5. p. 366. and Act. acad. * tom. 1 


P. 341. 
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whatever may be the change made by this diſtemper on the nerye; 
of the alimentary canal, or in what manner ſoever the canine poiſon 
produces this change, we know that if, from any cauſe, the nerves 
of the fauces, gullet, and ſtomach ſhould acquire a ſenſibility, ſome. 
thing ſimilar to that which the nerves of the /arynx and trachea are 
naturally endued with, the moſt violent convulſive motions of thoſe 
parts, and retchings to vomit would enſue, upon attempting to ſwal- 
low even the mildeſt liquors. In this, however, the ſenſibility of the 
fauces and gullet, in the Hydrophobia, differs from that of the larynx 
and trachea in a natural ſtate, that theſe laſt parts ſuffer ſtill more 
from ſolids than liquors of a mild nature; whereas the former are 
diſagreeably affected by liquids alone. 

BUT to return. As a too great ſenſibility of the nervous ſyſtem 
in general, or an unnatural delicacy of the ſtomach and inteſtines, x 
or other organs, in particular, do not commonly of themſelves 
produce thoſe various ſymptoms which go by the name of ner- 
vous, hypochondriac, and hyſteric, I come next to inquire into 
thoſe ſeveral occaſional cauſes, which, meeting with the prediſpo- 
fing ones above mentioned, may bring on this numerous train of 
diſeaſes. | 


| 1 "  QUA?. 
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CHAP, IV. 


Of the general geen Cauſes of NE RV OU 8, Hyvoc H ON- 
'DRIAC, and HYSTERIC Diſorders. 


HESE are either to be found in the blood, or they have their 
F ſeat in ſome particular organ of the body. The former I mall 
call general, the latter particular occaſional cauſes. 

THE general occaſional cauſes may be reduced to three, VIZ 


J. SoM E morbid matter bred in the blood: 
II. Tux diminution or retention of ſome accuſtomed evacuation. 


2 proper denſity. 7 
1 Soner bred in che blood, and not carried off by any 
of the excretories, diſagreeably ating the nerves, as often as it 


veſſels, and producing different ſymptoms, according to che parts 
it attacks. 


THAT many of the ſymptoms commonly called nervous, hypo- 
; chondriac, or hyſteric, are frequently owing to ſome noxious mat- 

ter in the blood, affecting, at different times, different parts of the 
body, I have been fully convinced by many caſes which have oc- 
curred in my practice; but ſhall only mention two, which ſeem to 
mu this point ſufficiently... 


A boy, of ten years of age, of a very ſenſible nervous ſyſtem, 


his heart, fell from his horſe about the beginning of January. 
From this time the palpitation left him; but, in a few days after, 
he was attacked with a violent headach, returning ſometimes. 
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III. TE want of a ſufficient quantity of blood, or of blood of 


comes into contact with them; or forming obſtructions 1 in the ſmall 


8 in December 1747, had been ſeized with a palpitation of 
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his right noſtril, and much about the ſame time, a ſmall quantity 
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once a day, at other times only every 3d or 4th day. During the 
fit, his pulſe became ſmaller and quicker, and often intermitteq . 


his feet were cold, but, by the violence of the pain, a plentifu 
{weat broke out and relieved him. As theſe headachs continued 


to increaſe, the patient loſt his ſtomach and fleſh, and looked pale. 
By the uſe chiefly of an electuary of the bark and valerian, in leſs than 


three weeks the pain in the head abated greatly; but his appetite 


grew worſe, and he often complained of a nauſea. Theſe ſymp- 
toms, however, were all removed, in four or five days, by ſome 
warm ſtomachic and cordial medicines ; but were ſucceeded by an 
intolerable pain a-crols the middle of his belly, which, in the ſpace 


of eight days, returned five or fix times, and not only affected his 
pulſe, as the headach had done, but, ſometimes, occaſioned a difi- 


culty and pain in making water. This pain no ſooner left his bel- 
ly, than the headach returned with greater violence than ever, ſo 
that the boy uſed to faint in ſome of the worſt paroxyſms. It had 


no certain periods, coming ſometimes twice a- day, ſometimes on- 
ly once in two days, and was attended with a ſenſe of ſuffocation 
from wind, and a lump in his throat. He was eaſieſt in the night 


when he ſlept or lay quiet; but any conſiderable motion of his bo- | 


dy always raiſed his headach. Before the fits, he was obſerved to 
be uncommonly lively, and diſpoſed to laugh. On the 21ſt of 


February, at two in the afternoon, he was ſeized with fits of 
involuntary laughter, between which he complained of a ſtrange 


ſmell, and of pins pricking his noſe; he talked incoherently, ſtared 
in an odd manner, and his complection changed to a livid co- 


lour ; immediately after he was ſeized with convulſions, and then 


fell into a fainting fit, which laſted near half an hour. When his 
_ pulſe, breathing, and ſenſes returned, he complained of a great 


coldneſs, and pain in the back part of his head, and vomited his 


dinner, with ſome tough phlegm. At this time his appetite was 


good, and afterwards it became greater than it uſed to be in per- 
fect health. 
O the 9th of March, ſome purulent matter was diſcharged from 


more 
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more came from the right ear; after which he had ſcarce any vio- 
lent fits of the headach, but a continued, tho' leſs ſevere, pain in 
the back-part of the head ; which being greatly increaſed by mo- 
tion, he lay conſtantly a-bed, and moſtly on his back. Altho' he 
had a conſiderable thirſt, and drank plentifully, yet, during the 
whole month of March, he did not make above fix ounces of wa- 
ter in twenty-four hours, and never ſweated. 

ABoUT the beginning of April, the complaints of his head were ſo 
much abated, that he could bear fitting up in a chair; he began 
to make water more plentifully, and, when any thing ruffled him, 
voided great quantities of quite limpid urine. During the month 
of May he continued to grow better; and, before the end of June, 
he had perfectly recovered. 

I February 1749, he began to complain of a conſtant headach, 
which, tho' more painful at one time than another, yet was ne- 
ver ſo violent as it had been the year before, nor did it affect his 
pulſe or ſtomach: But now he frequently ſaw objects double. In 
the beginning of March, ſome purulent matter came from one of 
his noſtrils, and ſoon after the headach abated; but he loit his ap- 
petite, and was attacked with a pain in the left ſide of his belly, 
between the ſhort ribs and os iliu u, confined to a ſpace little larger : 
than the breadth of a ſhilling. This pain was often ſo ſevere, as to 
make him ready to faint: ſometimes it ſhifted, and then he was 
ſeized with fatiguing fits of involuntary laughter. His head was 
always eaſy when the pain in his belly was worſt. In the ſummer 
he recovered his health as in the year before; and next winter com- 
plained little or nothing of his head, but, for ſome months, had a 
weakneſs and painful feeling in his left eye, when expoſed to the 
leaſt light. As there was no inflammation in this eye, the pain 
ſeemed to be owing to too great a ſenſibility of the retina. 

2. AN unmarried woman, aged between 25 and 30, had an irregu- 
lar ague in Auguſt and September 1757, of which no ſymproms re- 
mained in October, except a ſweating every other day, if the lay 
long in bed. This ſhe prevented by getting up before breakfaſt; 
but, in eight or ten days after, ſhe was ſeized with a tightneſs in her 

| $A: bPreaſt, 


— 


r a —— — 


2 


— 


— 
—— — 


7 ˖ — , — — —— — — — 
— — 


—_— - — 
_ 


— —— 

= 2 
— pe Pe 
- * 


8 


— — — 22 
r 
* 


—— — — 
—— * 


— 
* 9 3 
. — — 


—— — — 
— 
— 


——— W P ˙—— AYIA. oa oro... 
2 . 4. RIFT + + - 


2 & 2 
TT " 
bw — 


— — — - 
— — — - -— - — - 
r rr; a 
k 2 : 
— = 


CE —_ 
> ——ů —-ñ— — 
- ” _- py — 


— — 
— — - 
« — 

o 


— — 5 
ny — 4 — 4 — — 2 VB > —S 
=> ä ů ——v—y— —— 
xn Stun nt a, Fas 1 0 Ss oat = ach 
* * * _ — — 


. ̃ ̃ — ag 
"= 


1 OF THE CAUSES 


59 


breaſt, which occaſioned a cough, but without expectoration. Tl; 
oppreſſion at her breaſt with the cough increaſing, altho' the pulſe 
was good, I thought it proper to 158 her loſe eight ounces of 
blood; but neither this evacuation, nor a bliſter afterwards applied to 
her back, gave her any relief. She uſed a mixture with the acetum ſcil. 
{iticum, was vomited, purged with ſacred tincture, took camphire, 
caſtor, % fetida, and laudanum, with very little beneſit: At laſt, a. 
bout the beginning of November, a muſk julep taken tor a fore 
night almoſt quite freed her from her diſorder, 
AFTER having continued during the winter in pretty good health, 


ſhe began in April to complain of pains in her legs and knees, but 
moſtly in her body. Altho' her pulſe was not altered, yet twelve 


ounces of blood were taken away, which had a thin ſizy {kin of a 


blueiſh colour. Some days after, the pain in her ſides, ſtomach, fer- 


nun, and back increaſed, ſhe was much troubled with wind in the firſt 
paſſages, and made very little water. The ſenſe of ſuffocation and 
dry cough, which ſhe had in October, returned; and ſhe was ſcized, 
eſpecially in the evenings, with ſuch violent catchings, or convul- 


five motions of her legs, thighs, and almoſt her whole body, as not 


only to ſhake the bed, but the room in which ſhe lay. Art this time, 


ſhe was vomited, bliſtered on the back, and took draughts of /. 


minderer. with ſal. vol. ammon, but without any advantage. By the 
uſe, however, of boluſes of camphire and muſk, with ſmall doſes 
of laudanum at bed-time, ſhe got pretty free from the catchings 3 ; 
and the tightneſs and dry cough were alſo leſſened ; but the pains 
in her ſides, bowels, and legs continued as bad as ever. On the 
-th of May ſhe complained of a pain and ſwelling in one of her 


arm:pits, which daily increaſed, and her pulſe, which had general 
1p beat only between 60 and 70 times in a. minute, now exceeded 
100. She loſt ten ounces of blood which was very ſizy; emolient - 


fomentations and ſuppurating poultices were applied to the arm- 
pit; notwithſtanding which, the pain increaſed to ſuch a degree, 
that ſhe was obliged to take every night a large doſe of lauganum 
to procure reſt, From the time this ſwelling and pain began un- 


der her arm, the ſenſe of ſuffocation, the cough, the other ow 


and catchings abated, and left her entirely about the 2oth of May, 
after the tumor had broke and diſcharged ſome bloody matter. 
During both illneſſes, ſhe continued perfectly regular. 

From theſe two caſes it appears, that various ſymptoms of the 
nervous kind may be owing to ſome morbid matter in the blood, 
occaſioning different complaints, according to the parts upon which 
it falls, even when there is no reaſon to ſuſpect any obſtruction in 
the vi/cera of the abdomen, or fault in the uterus. In the firſt caſe, 
it is not eaſy to ſay what gave riſe to the diſeaſe ; but, in the ſe- 
cond, an agueiſh diſorder imprudently checked, leaving a taint in 
the blood, produced a ſenſe of ſuffocation, the dry cough, pains in 


which complaints were never entirely cured, till ſome noxious mat- 
ter was diſcharged by the ſuppuration of a gland in the arm-pir. 

Nor can it appear ſtrange, that ſo ſmall an evacuation {ſhould puri- 
fy the blood, and relieve the patient, when, in the plague itſelf, a 


groin, will prove a perfect criſis, 


eruption. 
THAT taint or 1 matter in the blood which occaſions 1 ma- 


cauſes; ſuch as improper food, a ſcorbutic * or ſcrophulous habit, 
fevers which have had imperfect criſes, or other diſeaſes not fully 
cured, eſpecially the cutaneous diſorders ; when the morbid matter, 
inſtead of being thrown off by the ſkin, is re-aſſumed into the blood, 
and depolited on ſome of the internal parts. But by far the moſt fre- 


guy ſcorbntic is not here meant, that fault in the blood which produces the true ſcurvy, 


has been commonly, though improperly. called ſcorbutic, and which, when it is carried to 
the ſkin, inſtead of livid blotches, produces dry, ſcurfy eruptions, ſcabs, A, — and, 
5 hen in a high degree, the —— Gracorum, 


OF NERVOUS DISORDERS. 555 


various parts of the body, and ſpaſmodic contractions of the muſcles; 


proper ſuppuration of one of the glands of the neck, arm pit, or 


YZ As a further proof, that complaints of the nerves or hyſteric kind 
4 often proceed from ſome morbid humour in the blood, 1 have fre- 
I quently ſeen them relieved by an itching between the toes, red 
puſtules appearing on the breaſt and belly, or ſome other cutaneous 


ny ſymptoms of the nervous kind may proceed from very different 


4 A 5 quent 


fn —_—_ 


to which people who live at ſea and in marſhy places are ſo ſubje&, but that humour which 
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quent taint in the blood affecting the nerves, is an arthritic matte; 

falling at different times on different parts of the body. 
ARXATEUS has long ago taken notice, that in ſome the gout wan- 

ders thro' the whole body“; the truth of which obſervation has 


been confirmed by later writers , and would have been more care. 


fully attended to by phyſicians, if thoſe ſymptoms which aroſe on- 
ly from an imperfect gout had not been, for the moſt part, either 


flurred over, under the ſpecious name of nervous, without any par- 


ticular 1nquiry into their real cauſe, or confidered. merely as the 
eſſects of the hypochondriac or hyſteric diſeaſe, or of the ſcurvy; 
eſpecially ; in ſuch as, having never had a regular fit of the Bous 


were not ſuſpected of any arthritic humour. 


Wk; it neceſſary, many caſes might be produced to few tha 
nervous, hypochondriac, and hyſteric complaints are often owing to 
an imnerfect gout wandering thro: the a x; but I thall only men- 


tion the two following 


I. A gentleman aged 58, temperate, and ſübjeck to no diſtemper, 
except a rheumatiſm, of which, for ſome years, he had frequent 
returns in his loins, in Auguſt 1752, after a ſevere fit of this kind 
had ſuddenly left him, was ſeized with a great depreſſion of ſpirits, 
often attended with a ficknefs at the ſtomach, and a particular ſen- 
lation about the epigaſtric region, which he could not well deſcribe, 

In le{s than two months, by proper medicines and exerciſe, he got 


free from thoſe complaints ; but had not long enjoyed good health, 


when he began to feel frequently a flight palpitation of his heart, 
which was attended with an intermiſſion of his pulſe. This was 
ſucceeded 

Pe cauſis et ſignis morborum, lib. 9. cap. 12. | 
i« + Enimvero uſu medico vel parum exercitatos, ho latere nequit ; arthritide (præcipue 
« frigida, inerti, languida; maxime vero omnium ea ſuppreſſa, retuſaque) ægrotantes, inter- 
« dum humeri, pectoris, dorſi, lumborum, aliarunique in ambitu corporis partium dolore 
« vago tanquum rheumatico ; ſæpe etiam capitis affectibus, more prorſus hyſterico; alias, ali- 
* is in corpore malis quaſi ſcorbuticis urgeri ; ſæpiſſime vero valetudine dubia, et in tempus 
« diuturnum incerta, et neutra-eſſe. Qui quidem eorum ſtatus ac conditiones, ſenſu remiſſio- 
« 11 et ſeniori gradu morboſae natales ſuos arthritico miaſmati, cœeo, in corpus ſubrepenti, et 
« eo loci clam agenti, ſe debere, ultro videntur agnoſcere: quinetiam aliquando, multos poſt 
„ annos, dubium hunc in modum actos; tandem apparente paroxyſmo arthriditis idoneo, de 


«« 1{torum origine et natura malorum arthritica omnis fair dubitatio eſt.” Muſgrave de ar 
thritide anomala, cap. 19. p. 316. 
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Gcceeded by the lumbago, during which he found his appetite and 
ſpirits better than at other times, and indeed as good as in his bett 
health. Afterwards, he had frequent returns of the diſorder about 
his ſtomach, with low ſpirits, and a nauſea, eſpecially in the morning; 
and complained ſometimes of a difficulty of breathing, but without 
any cough or ſpitting. This perſon, who never had had the gout, nor 
ſuſpected it, being told, that all his complaints were owing to an 
arthritic matter wandering thro' his body, ſeemed ſurpriſed at firſt, 


but was ſoon after convinced, by a flight pain and inflammation. 


which ſeized one of his great toes; and, during the few days it 


laſted, relieved. him from his lowneſs of ſpirits, and complaints of 


his ſtomach. He was for ſeveral years, both before and after this 
fit of the gout, affected at times with a ſmall running from the 2 
rethra, and a pain in the left groin, which ſometimes attacked the 


teſticle of that ſide. [Theſe ſymptoms I conſidered, as well as the 
others, to be purely arthritic, ſince he had never in his life had any 


venereal infection. 


TEA, coffee, and all flatulent aliments, 4 this patient 'S 
complaints. Fleſh-meats, old cheeſe, wine, porter, and bitters with 


the bark, ſteel, and exerciſe, eſpecially riding, did him moſt ſervice, 
2. A gentleman, aged 40, generally healthy, who, from June 
752, had been troubled with pains in his heels, and ſometimes in 
the middle of his left foot, in the end of May 1755, about ſeven in 


the morning, awaked with an unuſual ſenſation in his breaſt, and a 


faintneſs, but without any ſickneſs at his ſtomach, or ſwimming f in 
his head : his pulſe was ſurprifingly irregular and intermitting. 


Twelve ounces of blood. were taken from him, which had a natural 


appearance, he ſwallowed ſome warm wine and water, /. corn. 
cerv. tind, caſtor. and a ſolution of 4% fetida, but without any re- 
markable effect. 


Urox getting up, and walking thro' the room, he found himſelf 


quite free from a pain, which, for ſome months he had felt in the 
middle of his left foot. About ten, he began to make pale urine, and in 
five hours, voided five Engliſh pints of it, altho' what he had drunk, 
during this time, did not amount to half ns quantity. About 
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noon, partly to abate this immoderate diſcharge, and partly to ef 
ſen the too great irritability of the heart, by bracing the viſce- 
ra of the lower belly, he girded himſelf very tight with a broad 
belt, and, in three or four minutes after, the languor, and that un- 
uſual ſenſation within his breait ceaſed at once, and his pulſe be- 
came regular and natural, Next day he began to be troubled with 
wind in his ſtomach and bowels, which did not occaſion any ſharp 
pain, but a diſagreeable ſenſation and great lowneſs of ſpirits. 
AFTER theſe ſymptoms had continued by fits for four or five 


days, he rode out ſome miles for exerciſe, and returned home en- 
tirely free from his complaints; only, by being expoſed to a cold 


caſt wind, he caught a ſwelling, and a ſmall degree of inflammation 
in one of his tonſils. Having ſupped as uſual, he went to bed, and, 
after a ſhort ſleep, waked quite free from the inflammation in the 


throat, but with a great faintneſs, attended with a very quick and 


{mall pulſe. A glaſs or two of claret, and a bit of bread, removed 
this faintneſs for the time; and, upon its return, it was cured by the 
| ſame remedy: For ſome weeks after, he was much troubled with 


flatulencies in his ſtomach and bowels, with low ſpirits ſometimes, 


tho' in a much leſs degree than before, and did not entirely recover 


his health and ſtrength in ſeveral months. The pain in his heels, 


which he had felt but little of during moſt of this time, returned and 


continued pretty conſtant till the end of Auguſt 1757, when he had 


a light fit of the gout, with a ſwelling and inflammation in his right 


heel. Since that period, as well as before it, he has been often 
troubled with a giddineſs, and flying pains in his head, arms, and 


hands, frequent pains in his heels, and wind in the prime vie. 
THESE caſes need no comment. The ſymptoms with which the 
patients were affected muſt have proceeded from an irregular gout, 
the matter of which, inſtead of going to the extremities, wandered . 
thro' the body. The ſtomach-complaints could not be owing to any 
tough phlegm, or other crudities ; for the laſt perſon had never, in 
his life, thrown up by a vomit any thing of that kind; and the other, 
who cook ſeveral vomits during his illneſs, never appeared to have 


much of a foul ſtomach ; nay, tho' he was often oppreſſed with 3 
ſevere 


| irom viſcid blood, 
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ſexere ſickneſs, and a nauſea in the night and morning yet he grew 
ealy before dinner, and then eat with as good an appetite and di- 
geltion as in his beſt health. 


phon what has been ſaid, it may appear, that ſome morbid mat- 


tor in the blood, either arthritic or of another kind, may be often the 


cauſe of nervous complaints. When this matter is carried ſinooth- 


ly along with the blood, without forming obſtructions in any of the 


vellels, or irritating the nerves, it gives little trouble. When it re- 


mains fixed in the extremities, or the muſcular parts of the trunk 
of the bocty, it will only occaſion aching pains of the goutiſh or rheu- 


matic kind: but when it is depolited on ſuch of the vi/cera as are 
very ſenſible or by ſympathy are apt ſtrongly to affect almoſt the 
whole body, it may produce moſt of thoſe ſymptoms which have 


been commonly called nervous, hypochondriac, or hyſteric “. This 


matter may in general act either by its viſcidity in obſtructing the 


{ſmaller veſſels, and thereby ſtretching too much their ſenſible fibres 
and nervous filaments, or by its acrimony in diſagreeably . 
the extremities of thoſe nerves which it touches . 


IT is to be obſerved however, that the kind and violence of the 
ymptoms occaſioned by this morbific matter, will not only be dif- 


ferent according to the parts which it affects, but in proportion to. 


the greater or leſſer natural delicacy or ſenſibility of the patient's 


; nerves. 


HENCE it ſeems to be, that men of otherways kale and ſtrong 
conſtitutions, and ſome rubuſt women, are liable to a regular gout, 


and but little to nervous complaints. Their firmer fibres and leſs 
delicate nerves do not prediſpoſe them to the latter, and the ſtrength 


of 


* 


> See above, p. 530. Ge. 


| It is probable, that the morbid matter in the Slee, producing nervous complaints, ge- 
nerally proves hurtful by its acrimony, and but rarely by its viſcidity : at leaſt we know, that | 
in the ſmall pox, meaſles, and continued fevers, an acrimony in the bloud, by ſimulating = 
the brain and nerves, frequently produces a delirium, tremors, twitchings, convulſions, and 


other nervous ſymptoms: and the horror febrilis, or ſhivering upon the attack of a ſever, is 


rather owing to a ſpaſmodic contraction of the ſmall veſſels, than to an obſtruction of them 
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of their digeſtive organs, and vaſcular ſyſtem, enables them to 


throw off the arthritic matter on the extremities, by which Means 
the body is cleared of it. 


MEN of a middle conſtitution, between the delicate and fone 


are, from this morbid matter, affected with pains of the cold rhey. 


matic kind, and various nervous {ſymptoms in a leſſer degree; and 
ſometimes alſo with a fit of the true gout. But in them this ic. 


temper 1s not commonly ſo completely formed, as to clear the ha- 
bit of the arthritic matter, at leaſt for any conſiderable time; for 


ſoon after the imper fect fit of the gout, their old complaints begin 


10 return. 


ON the other kand; women TY a more delicate habit and men of 


weak fibres and very ſenſible nerves, have more rarely any diſorder 
like the true gout ; either becauſe in ſuch conſtitutions the arthri- 
tic matter is imperfectly formed; or, what is more probable, be. 
cauſe the vital organs are unable to throw it off upon the Joints 
and extremities, Hence this morbid cauſe in the blood, inſtead of 
being depoſited on the aponeuroſes, tendons, ligaments, and mem- 
| branes of the feet, hands, or other joints, falls upon different parts of 
the body, and produces ſymptoms almoſt as different as are the parts 


which it attacks. Such, for inſtance, are the flying pains, ſpaſmo- 


dic contractions, and ſudden ſenſations of heat and cold in the 
| muſcles and exterior parts of the body. A want of appetite, or 


too great craving and faintneſs, a nauſea or vomiting, flatulent 
ſwellings, borborygm, watching, low ſpirits, cramps, convulſions, 
and violent pains in the ſtomach and bowels. An increaſed ſecre- 


tion of ſaliva, from an irritation of the veſſels of the ſalivary glands. 


The globus hyſtericus i in the gullet. A ſpaſmodic aſthma 1 in the lungs. 


” Palpitations and irregular motions in the heart. An exceſſive flow 
of pale urine, or ſometimes nephritic pains in the kidneys. A be- 


micrania, the clavis hyſtericus, or ſhooting pains in the head. Be- 


. fides theſe, 1 have ſeen many other ſymptoms, occaſioned by an im- 


perfect or an irregular gout, ſuch as a dehrium and mania, an inflam- 


mation in one of the tonſils, a troubleſome dyſuria; a violent itching 


between the toes; a ſevere pain about the cartulago enſiſormis, returning 
twice 
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twice or thrice a-day, eſpecially upon any ſtrong affection of the 
mind, or effort of the body, and ſometimes attended with a painful 
ſenſation in the middle of each arm; a ſenſe of a burning heat o— 
ver the whole ſurface of the body, except the legs, while, in the 


mean time, the ſkin was ſcarce ſenſibly hotter than in a ſtate of 


health, and the pulſe was under 80 in a minute. In one patient ] 


met with a ſlight, but frequently returning gonorrhea, from a gouty 
humour falling on the nerves or veſſels of the urethra; and in an- 


other an uneaſy itching of the /crotum. I have ſeen three caſes of 


a ſharp pain in the teſticles from the ſame cauſe. In one of theſe 
there was a conſiderable ſwelling along with the 1 both which 
went off upon the gout coming into both the ſeet. 


ALL this is confirmed by obſerving, that perſons who have been 


but little troubled before with thoſe ſymptoms commonly called 


nervous, upon the rheumatic or rather gouty pains leaving their 


feet, hands, or loins, have been ſeized with an irregular 1 intermit- 


ting pulſe, giddineſs, faintneſs, difficulty in breathing, nauſca, and 


vomiting, flatulence in the ſtomach and ame depreſſion of ſpi- 


nlits, and other ſymptoms of the like kind “. 


Such complaints, if the patient has never had the gout, are ge- 


nerally called nervous; but if he has been ſubject to it, are readily 


enough aſcribed to the arthritic matter leaving the extremities, and 


fixing upon the head or viſcera of the thorax or belly. 
Tuts difference, however, may be obſerved, that the ſymptoms 
ariſing from the retroceſſion of the true gout, are generally more 


violent than thoſe which are occaſioned by a rheumatic or imper- 


fe arthritic humour wandering thro' the body. 


Urox the whole, it may appear, that one very frequent occaſio- 


nal cauſe of many Nervous, hypochondriac, and hyſteric ſymptoms, 


. 15 


* As the arthritic matter affecting the nerves of the ſtomach, not only occaſions the ſymp- 
toms now mentioned, but ſometimes extraordinary languors, an univerſal debility, anxiety, 
and faintings ; it is noways improbable, that the ſudden death of ſeveral, ſubje& to a wan- 
dering gout, may have been ſometimes owing to its affecting the nerves of the ſtomach at 
once, and in ſo ſtrong a manner, as not only to occaſion fainting, but a total ſuſpenſion of the 
motion of the 8 and this will . ſtill more W by vg. that ſuch per- 
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is ſome acrid matter in the blood, commonly no other than the ar. 
thritic humour, the cauſe likewiſe of the chronic rheumatiſm and 
true gout “. 

IT may be proper to obſerve, that, altho' a gouty humour in the 
blood may. be much oftener the cauſe of nervous ſymptoms in men 
than in women; yet in the latter many complaints of this kind do 
certainly flow from that ſource. Of this I could relate many in- 
ſtances which have occurred in my practice; but, that 1 may not 
be tedious, I ſhall only mention one. 


A lady aged 60, of a delicate conſtitution, and who had been of- 
ten liable to complaints in her ſtomach, upon her becoming free 
from {light rheumatic pains, which ſhe uſed to feel in her arms, 
began to be affected with an averſion to food, a ſevere ſickneſs, and 


ſometimes a vomiting; ; an acute, or burning pain in her ſtomach, 
ſometimes 


ſons have often, immediately before their death, complained of a ſharp pain or ſickneſs or othec 
unuſual ſenſation in their ſtomach. In ſuch caſes, the cauſe of death will be, in vain, ſought : 
for in the heart, lungs, brain, or, indeed, in any other part of the body ; for the arthritic 
matter affecting the ſtomach is too ſubtile to be ſeen, although active enough to deſtroy. 
lt may be objected, that nervous and hyſteric complaints cannot be owing to any noxious 
matter in the blood or finer fluids, ſince violent pains and other ſymptoms of this kind are ob- 
ſerved to ſhift ſo ſuddenly from one place to another, that we can ſcarcely conceive this to be 
owing to the tranſlation of any morbid matter, But altho' here, as well as on many other oc- 
caſions, we are obliged to own our ignorance, yet we have no more reaſon to deny that ner- 
vous, ſpaſmodic, or hyſteric diſorders are owing to ſome acrid humour irritating the nerves 
of the parts affected, or of ſome other parts with which they have a remarkable ſympathy, 
than that the gout -or rheumatiſm proceed from ſuch a cauſe, becauſe they often move ſud-. 
denly from one place to another, eſpecially upon the imprudent application of topical reme- 
dies. When the gout leaves the head or ſtomach, and immediately ſeizes the. feet; is the 
arthritic matter, which affected the veſſels of the former parts, inſtantly carried to the latter ? 
Or, is it not more reaſonable to ſuppoſe, that the gouty matter, which abounds in the blood 
or finer fluids, as ſoon as it falls particularly on the feet, by exciting a great pain there, leſſens 
or deſtroys the diſorder in the ſtomach or head ; and, perhaps, by removing ſome ſpaſmodic 
contraction in their very ſmall veſſels, allows the gouty matter that was fixed in them to 
paſs through, and mix itſelf with the general maſs of fluids? It is further to be obſerved, 
that many ſymptoms of the nervous or hyſteric kind ſeem to be owing, not to any acrid mat- 
ter immediately irritating the parts which ſuffer, but only affecting the ſtomach and inte · 
ſtines; whence, by means of their remarkable ſympathy with moſt other parts of the boe 
dy, a variety of ſymptoms is occaſioned, which either increaſe or abate, or ſhift from place 
to place, according as the nerves of the firſt paſſages are variouſly affected. 
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ſometimes ſhifting from it to her bowels ; flatulence, belching, pal- 
pitations, and, on ſome occaſions, a ſenſe of faintneſs at the ſto- 
mach, or a difficulty of breathing: After being affected with theſe 
various ſymptoms, which ſucceeded one another, without any regu- 
larity, for three or four weeks, or longer, they generally abated, 
and ſometimes went quite off, upon {harp pains coming into the 
thighs, legs, and feet, which laſt not only felr hot, but were often 
ſwelled. I ſhall only add, that, as in thoſe women who were quite 
regular as to- the monthly evacuation, or long paſt that time of life 
when it naturally ceaſes, I have found hyſteric complaints to be 
owing very often to a rheumatic or gouty humour affecting them 
differently at different times; ſo the moſt attentive obſervation 
has convinced me, that by far the moſt frequent cauſe of the hypo- ö 
chondriac diſeaſe in men is no other than a humour of the ſame kind 2 
affecting chiefly the nerves of the ſtomach and bowels, which, from £ 
an original weakneſs, had been more expoſed to its attacks than 
the other parts of the body. This humour, in thoſe of a melan- 
cholic temperament, beſides other ſymptoms, generally occaſions 
watching, timidity, a great depreſſion of ſpirits, and ſometimes very 
uneaſy diſtracting thoughts. In others of a different conſtitution, 
the ſame cauſe produces a variety of complaints in the ſtomach 
and bowels, and other parts of the body, with much leſs watch- 
ing, and without any great degree of low ſpirits, 

TRE arthritic matter may be bred, either in conſequence of fe 
hereditary defect in the conſtitution, or from high living; where- 
by the ſtomach and bowels are ſo weakened, or loaded with rich, 

heavy, or hot aliments, as to convey very improper chyle into the 
blood. f 

PHYSICIANS have widely differed about the nature of that hu- 
mour which is the cauſe of the gout ; ſome making it tartareous or 
acid, others urinous or alkaline. But, ſenſible how vain all ſuch 
qüſquiſitions are, L ſhall not attempt to define the nature of that 
noxious matter in the blood, ſo often the cauſe of nervous, hypo- 
chondriac, and hyſteric diſorders, further than as I have alre dy 
endeavoured to thew, that i it is moſt commonly of the arthritic kind: 
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And I ſhall now add, that it may be ſometimes a ſcorbutic or ſero- 
phulous taint, or ſome other fault in conſequence of other diſeaſe; 
imperfectly cured. Indeed, there 1s no reaſon to beheve, that what. 
ever is hurtful to the human body, muſt be either acid or alkaline, 
or of ſome other known ſpecies of acrimony. What is the acri- 
mony of ipecacuanba, antimonial wine, of ſemen hyoſcyami, opium, 
rhus, myrtifolia Monſpeliaca, and of the roots of the cicuta aquatica? 
Moſt of theſe ſubſtances ſhew no remarkable ſharpneſs, or pungen- 
cy to the taſte; and yet, when received into the ſtomach, they 
quickly occaſion either ſickneſs and vomiting, raving, or inſenſibility, 
epileptic fits, or even death. What peculiar acrimony have the . 
via of muſk, ambergreaſe, or a pale roſe, which throw ſome deli- 
cate women into hyſteric fits? In like manner, with regard to that 


morbid matter in the blood, the cauſe of ſo many nervous com- 
plaints, and even of the gout, all we know is, that it 1s apt to ſlick 


in the ſmaller veſſels; that it diſagreeably affects the nerves as often 
as it falls upon them, and thereby occaſions various ſymptoms, more 


or leſs violent, according to the greater or leſſer ſenſibility of the 
parts affected, and the conſtitution of the patient: But in what 


manner, or by means of what particular kind of acrimony, it pro- 


duces theſe effects, we are yet entirely ee and indeed likely 
to continue ſo. 


II. A ſecond occaſional cauſe exciting nervous diſorders, may be 
the retention of ſome accuſtomed enen, ſuch as the menſes or 


hæmorrhoids. 


THE nauſea, vomiting, depraved appetite, faintings, and other 
complaints to which many women are liable for ſome months af- 


ter conception, ſhew that a change of the circulation in the womb, 


an obſtruction and diſtenſion of its veſſels, or whatever irritates the 


uterine nerves, may produce many. of thoſe ſymptoms commonly 


called nervous or hyſteric. The ſame remark may be made upon 
the various diſorders which happen upon the ſuppreſſion, diminution, 
or irregularity of the menſes, and at that time of life when this eva- 


cuation ceaſes. Tis true, theſe complaints are much leſs — 
able 
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able in ſome than in others: Thus, while many are only affected 
with a nauſea, want of appetite, flatulence in the ſtomach and bow- 
els, a cough, difficulty in breathing, headach, or flying pains thro' 
the body ; there are others, who, beſides ſeveral of theſe ſymptoms 
in a higher degree, are alſo ſubject to uncommon hemorrhages, 
faintings, and violent hyſteric convulſions, on account t of a greater 
delicacy and mobility of their nervous ſyſtem. 

Ax obſtruction or ſuppreſſion of the men/es may produce nervous 
or hyſteric diſorders, either from the ſympathy of the womb with 
the other parts, from a redundancy of blood, or from the retention 
of ſomething hurtful to the nerves. 

1. THAT many parts of the body may be affected 180 the con- 
ſent of their nerves with thoſe of the womb, will not appear im- 
probable, after what has been ſaid of the remarkable ſympathy chat 
takes place between the various parts of the body“. But it may 
be proper to obſerve, that when the men/es are Saru ed the ſto- 

mach generally ſuffers firſt, and, by means of its conſent with al- 
moſt every part of the body, gives riſe to many of the complaints 
which follow. Thus the hyſteric convulſions, and other violent 
ſymptoms, which are ſometimes occaſioned by a ſudden ſtoppage 
of the menſes, do not ſeem to proceed immediately from the uterus, 
but commonly from the ſtomach and bowels, whoſe nerves are firſt 
affected either by their ſympathy with thoſe of the womb, or by the 
blood which ſhould have been diſcharged by this organ being Pres 
ly turned upon the alimentary canal. For, 

2. ALTHoO' it is probable that the menſtrual evacuation is not 
owing to a general plethora or increaſe of the maſs of blood at the 
end of every month, but to the particular ſtructure of the womb ; 
yet as the body, after being long accuſtomed to any regular evacua- 
tion, ſeldom fails to ſuffer from a ſtoppage of it; ſo it is not to be 
doubted, that in women, and eſpecially in the more ſanguine, ſome 
degree of a plethora may be often the conſequence of a ſuppreſſion 
of the menſes. Agreeably to this we obſerve, that bleeding is often 
=. he 


* See above, chap. 1, No. 11. (e). 
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the beſt remedy for the complaints incident to women at that time 
of life when their courſes leave them, 

3. If we conſider, that, by means of the other excretory organs, 
ſome humour 1 is thrown off, which if retained would prove noxious 


to the body, it will not appear altogether improbable, that the 
menſtrual evacuation, when ſuppreſſed, may become hurtful by its 


quality as well as quantity: And this ſeems to be confirmed by thoſe 


uncommon hæmorrhages from the eyes, ears, ends of the fingers, 
and other parts, upon the total ſuppreſſion of the menſes; for ſuch 
hæmorrhages cannot be owing to a general plethora occaſioning too 
great a diſtenſion of the whole vaſcular ſyſtem : were this the caſe, 
the veſſels of the lungs and other internal parts muſt burſt before 
any blood could paſs by the pores of the ſkin. When one runs 


faſt, or walks up a ſteep hill, the force of the blood is much more 


increaſed than it can be from any plethora that may be ſuppoſed to. 


happen to women who are obſtructed ; and yet we never find that 
violent exerciſe makes the blood iſſue from. the points of the fingers, 
or the pores of the meatus auditorius, altho' it ſometimes occaſions 
an hzmorrbage from the lungs. Further, if a general plethora were 


the cauſe of thoſe uncommon hzmorrhages which happen in con- 
ſequence of a ſuppreſſion of the men/es, bleeding would always pre- 


vent them; which however it ſeldom does. An inſtance of this I 
had many years ſince in a patient, who, tho' ſhe had loſt by the 


lancet about forty ovnces of blood in the ſpace of a month; yet 
continued to have a ſmall hæmorrhage from the left ear once in 


twelve or fourteen days. Another caſe no leſs remarkable, was 


that of a woman aged 34, who, near ſix weeks after bearing her 


ſecond child, to which ſhe gave ſuck, was ſeized with a pain in the 


middle of her fore-arm ſtriking down to the middle finger of the 


left hand. Next day, ſhe felt a pain in the point of that finger | 
where there had been for two or three days a red ſpot, from which 


there iſſued about four ounces of blood. At the diſtance of 24 
hours, ſhe loſt near an ounce of blood in the ſame manner; and not- 
withſtanding ſhe was blooded once and again, yet for ſome days, 


almoſt at the ſame Nour, this hæmorrhage returned, but always in 


ſmaller 
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| fnaller quantity, In this woman the lochia had ſtopped ſoon after 
delivery. 
Ir theſe periodical evacuations of blood cannot then be tc bunted 

for from a general plethora, is it not probable, that when the men- 

ſes are ſtopped, ſomething hurtful may be retained, which falling 

on certain parts, in people whoſe nervous ſyſtem is eaſily affected, 
may throw the ſmall veſſels of thoſe parts into ſuch violent alternate 

| contractions, as to force the red blood, inſtead of the thinner fluids, 

thro' their dilated orifices? When in this manner the offending 

matter is moſtly evacuated, the extraordinary motions of the ſmall. 
veſſels, and conſequently the flux of blood from them, will ceaſe * 

Ix like manner, thoſe various other complaints, conſequent on the 

obſtruction of the menſes, may be often owing to the quality of what 
is retained, which ſoon becoming acrid, diſagreeably affects the 
nerves of thoſe parts upon which it falls. 
WHAT has been ſaid of obſtructed men/es, as the cauſe of nervous 
diſorders, may be, in a great mes ſure, applied to the ſuppreſſion of 
the hæmorrhoids, in ſuch as have been accuſtomed to them: And 
it may not be amiſs, when treating of the ſuppreſſion of the men/es 
and hzmorrhoids, to add the diſcharges of iſſues, ſetons, or other old 
ſores ſuddenly dried up, as producing fimilar effects. Further, 
ſince cold feet, or cold and moiſture in general, by ſtopping the per- 
ſpiration, is obſerved to increaſe nervous diſorders, is it not pro- 
bable, that ſome acrid matter may be then retained, which, by fall- 
ing on the ſtomach and other internal parts, ſometimes gives riſe to 

nervous, as well as to other morbid ſymptoms ? Hence we find, that, 
during the dry warm weather in our climate, and the dry and tem- 

perate weather of hotter countries, the nervous, hyſteric, and hy po- 
chondriac complaints are leſs frequent than at other times, 


HI. A third general rt cauſe of nervous diſorders may vi 
the want of a ſufficient quantity of blood, or of blood of a proper 


denſity : And hence it is, that an immoderate flux of the menſes, lo- 
chia, 


® See above, chapter 1. No. 17. and 7 WOT ſe p. 251. Cc. where 1 have endeavoured to 
ſhew, by a variety of facts, that the ſmall veſſels, when affected with any unuſual Kinmlun, 
are agitated with uncommon contractions, 
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chia, and kxmorrhoids, or any other great hæmorrhage, will often 
occaſion violent ſymptoms of this kind. 

HirPocRATEs has obſerved, that convulſions may ariſe from 
innanition, as well as repletion: And, as the ſtrength and firmneſs of 
the whole body depend upon proper fluids, and a due quantity of 
them, may not very irregular and ſtrange diſorders happen from a 
want of blood, or from a too watery ſtate of it, eſpecially in thoſe 
whoſe nervous ſyſtem 1s very delicate and eafily affected? For, 


when there does not remain in the veſſels a quantity of blood ſuffi- 


cient for carrying on the ſeveral functions in a proper manner, the 
regular circulation of all the fluids muſt be diſturbed, and the di- 
tribution or exertion of the ner vous moving power will become 1 ir- 

regular. 
hour, in whatever way great loſs of blood may give riſe to nervous 
tende we are ſo certain of the fact from experience, that perhaps 
the following caſes in proof of it may be thought ſuperfluous. 
1. A young gentleman of 17 years of age, complaining of a pain 
in his right fide after a fall from his horſe, was blooded very large- 
ly. Some days after, he felt a coldneſs in his ſtomach, which was 
ſoon ſucceeded by fits of violent pain and ſpaſms in that part, 
ſometimes laſting twenty minutes, or half an hour, at a time, 
Theſe ſymptoms returned after no regular intervals, but generally 
twice, or oftener, in 24 hours; and gradually increaſed to ſuch a 
height, that the patient was obliged to be held down in bed by two 
or three people, in order to prevent his tearing his hair, and doing 

himſelf other miſchief. The pain and cramps were always prece- 

ded with a ſenſation of coldneſs in the ſtomach, and frequently went 
off in an inſtant. Ginger with hot brandy felt cold in the ſtomach 

at the acceſſion of the fit. After the patient had ſuffered in this 
manner for three weeks, the diſorder gradually abated; and, by 
uſing a few ſtomachic medicines, a e diet, and exerciſe, he 0 
fectly recovered. 

ON another occaſion, He Ris a good deal of blood, he was 


attacked with the ſame ſymptoms, but in a much leſs violent de- 
gree. 


2 1 
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2. A gentleman between 40 and 30 years of age, has been ſubject 


for theſe 13 years paſt, to a conſiderable flux of pale urine, eſpecial- 
ly in the night, which has ſometimes continued for two or three 
weeks, and has not been ſtopped without uſing large quantities of 
the bark, riding, and other remedies ; and this has generally hap- 
pened to him, as often as he has been obliged to be blooded to any 
conſiderable quantity, or to have ſweated much, and at the ſame 
time to have lived low for a few days, in order to get rid 15 A cold, 
rheumatiſm, or other caſual diſorder. 
3. A gentlewoman in whom the men/es flow too plentifally, i 18 
| frequently troubled with a gnawing pain, and ſometimes a flatulent 
diſtenſion of her ſtomach, when ſhe is not with child ; but, du- 


ring the time of Pregnancy, ſhe 1s generally free of any ſuch com- 
plaints. 


4. IN the Philoſophical Tranſactions. No. 174. we have a remark- 
able caſe by Dr Cole, of a lady ſubje& to hyſterics, who, after be- 
ing much reduced by an uncommon loſs of blood in child-bearing, 
was for a long time affected with violent periodic convulſions, ac- 
companied with a great flux of limpid urine, refurmng every fourth 
or fifth day at a certain hour. 

UNDER this head of general occaſional cauſes , may alſo be compre- 
hended watching, great fatigue, and exceſſive venery; all of which 
not only tend to break the conſtitution, and diſpoſe the body to ner- 
vous diſeaſes, but alſo to create them, eſpecially ; in lach as are already 
prediſpoſed to them. 

HavinG thus far treated of the general occaſional cauſes, we 

Mall proceed next to mention the chief of thoſe occaſional cauſes 


which we call particular, from their having their ſeat in certain 
parts of the body, 


£8: CHAP: 
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CHAP. V. 


Of the particular occaſional Cavsrs of NERvous, Hrrochox- 
DRIAC, and FLYSTERIC Diſorders. 


b 8 HESE may be reduced to the UE following, « VIZ, 


LL Wand: 
II. A tough Pan 
III. Worms | 
IV. Aliments i improper in choir quantity or quality. 
V. Scirrhous or other obſtructions in the 7 viſcera of the lower 
belly. 
VI. Violent affections of the mind. 


: in the ſtomach and bowels, 


I. WI ND in che ſtomach and inteſtines, tho' of itſelf a very com- 
mon ſymptom in nervous diſorders, yet deſerves a place among 
their occaſional cauſes, as giving riſe to many uneaſy ſenſations, 
Altho' all our food abounds more or leſs with air, yet in the time of 
digeſtion, it is ſeldom ſeparated in. ſuch a quantity as to give any 
trouble, unleſs when the ſtomach and bowels. are weak, or when 
their nerves are endued with an uncommon ſenſibility : But in ſuck 
circumſtances, the complaints it occaſions are various, ſuch as want 
of appetite, nauſea, faintneſs, low ſpirits, watching, ſwelling of the 
ſtomach and bowels, violent pains in them, tightneſs, and oppreſ- 
fion about the precordia, difficult breathing, a ſenſation of a weight 
in the ſtomach, belching, the globus Hyſtericus, giddineſs, ſhooting 
pains in the head, &c. Nay, I have frequently felt in myſelf 33 


plain connection between wind in the prime vie and pains in m. 
legs 
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legs and feet ; ind the uneaſy ſenſation ſometimes, as it were, co- 
ming and going between theſe parts. 

THE manner in which wind produces ſo many and ſuch VArious 
complaints, may be underſtood from its diſtending the ſtomach and 
inteſtines, and thereby occaſioning ſpaſms ! in thoſe parts, or other- 
wiſe diſagreeably affecting their nerves, which have ſo great a ſym- 
pathy with the other parts of the body “. = 
How EVER, it may be proper to obſerve, that the effects of wind 


in the firſt paſſages are not only various in different perſons, but in 


the ſame perſon at different times. In people whoſe ſtomach and 


bowels are in a ſound ſtate, if wind happens to be collected, it 


may create ſome uneaſineſs, but does not quicken their pulſe, or 
affect them with that diſagreeable ſenſation, anxiety about the pre- 


cordia, or depreſſion of ſpirits, ſo often its conſequences in thoſe 


whoſe alimentary canal 1s endued with a more delicate e 


40. 1 Nay, 


* See above, chap. 13 No. "TO 


Some have imagined, that the Athlon produced in the ſtomach and bowels. miſſes frees 
| ly by means of the abſorbent veins into the blood, with which it circulates through the bo. 


dy, and produces a variety of ſymptoms, ſuch as ſhooting pains in the head, the clavus hy. 


ſtericus, or flying pains in the arms, legs, and other parts, palpitations of the heart, a flut- 
tering motion of ſome of the fibres of the voluntary muſcles, and puffy ſwellings below the 
ſkin, At other times, when theſe complaints ceaſe, and the firſt paſſages ſuffer more from 


wind, they ſuppoſe, that the flatulence finds a ready way from the blood into the ſtomach 


and inteſtines by their pores or exhaling arteries. This opinion, however, is ill founded ; for 
experiments made on animals newly dead ſhew, that neither the ſtomach nor intellines; nor 


even the peritoneum, which is much thinner, are pervious to elaſtic air; and we know, from 


other experiments, that capillary tubes, or abſorbent veſſels, do not attract elaſtic air as 
they do watery fluids; nay, ſmall portions of air, when they gb into ſuch tubes, prevent 
their attracting any more of other fluids, 


In hypochondriac and hyſteric patients, 1 have obſerve little ſwellings or r elevations of the 


ſkin, of a pale colour, and ot different ſhapes Theſe, in a few minutes, acquired their full 
ine, and after half an hour or more would quickly vaniſh, In hyſteric women alſo, we meet 
with ſoft puffy ſwellings below the ſkin, which, becauſe of their ſudden riſing and diſappear- 
ance, have by ſome been aſeribed to wind ſhifting from one part of the cellular membrane 
to another. But this is no ways probable: and both theſe puffy ſwellings, and thoſe riſings 
of the ſkin, ſeem to be owing to the fame cauſe, viz. an increaſed alternate motion of the 
{mall arteries of the parts, occaſioned by an uncommon irritation of them or their nerves; 
whence there muſt happen an effuſion of a ferous or lymphatic fluid in the ſpaces of the 
_ telacelluleſa, or in the interſtices of the {kin, which, as ſoon as the extraordinary motion of the 
mall veſſels ceaſes, will be quickly abſorbed ; and conſequently thoſe ſwellings will diſappear, 
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Nay, the ſame perſons are, at different times, very differently af. 
fected by wind, juſt as the nerves of the ſtomach and inteſtines 
happen to be more or leſs ſenſible, or their feeling more or leſs dit. 
ferent from what it is in a natural ſtate, Thus, when an arthritic 
or rheumatic humour in the blood is turned upon thoſe wi/cera, the 
wind produces a much more uneaſy ſenſation than at other times, 

FURTHER, the great diſtenſion of the inteſtines, and ſometimes 
alſo of the ſtomach, in a tympany, without thoſe uneaſy complaints 
that attend wind in hypochondriac or hyſteric caſes, thews, that, 
unleſs there be a particular indiſpoſition of the nerves of theſe or- 
gans, flatulence alone will not give very remarkable diſturbance. 


II. A tough phlegm in the ſtomach and inteſtines. : 
PATIENTS generally imagine, that this is produced by their food, 
which they believe is all turned into phlegm: But they are miſta- 
ken; for while the ſtomach remains diſordered, be the aliments 
ever ſo little of a glutinous nature, this ſubſtance. will be conti- 
nually generated. a 
Is the alimentary canal, beſides the fne exhaling arteries, which 
farnifls the gaſtric and inteſtinal lymph, there are many ſmall 
glands, which ſecret a liquor of a more glutinous nature, In a 
ſound ſtate, this mucus is in no greater quantity than what is ne- 
ceſſary to defend the delicate nerves of thoſe parts from the heat, 
cold, acrimony, or attrition of the food; but when the ſecreting 
veſſels have loſt their tone, or are affected with an unnatural /- 
mulus, not only the mucous glands, but alſo the exhaling arteries, 
may throw out, in a greater quantity, a viſcid fluid, which, by ly- - 
ing ſome time, may acquire {till a greater degree of coheſion. 
WHEN much phlegm is collected in the ſtomach and inteſtines, 
their nerves are rendered leſs ſenſible of the ſimulus of the aliments, 
their abſorbent veſlels are partly obſtructed, and the gaſtric and 
inteſtinal lymph are more ſparingly ſecreted, or, at leaſt, become 
more viſcid. Hence, the digeſtion and abſorption of the finer parts 
of the food are, in a great meaſure, prevented ; whilſt this 


phlegm, by diſagreeably On the nerves of the aliementar) 
canal, 
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canal, eſpecially when they are in a delicate ſtate, occaſions want 
of appetite, ſometimes an unnatural craving for food, a nauſea, a. 
tulence, gripes, and looſeneſs, cold and hot fits, a quick pulſe, weak- 
neſs, faintings, lowneſs of ſpirits, ſleepineſs, ſighing, convulſive 
' motions *, and giddineſs. Nay, I have had ſome patients who, 
from a viſcid phelgm in their ſtomach, were affected with a flight 
gclirium, and had their eyes like thoſe of people in liquor. 

Nok will it appear ſtrange, that ſo many and ſuch different ſymp- 
toms ſhould proceed from a diſorder in the ſtomach and bowels on- 
ly, if we attend to that ſympathy which I have ſo often mentioned, 
as taking place bet veen them and the other parts of the body. 


Hl. Won us in the firſt paſſages, eſpecially in children, are fre- 
quently the cauſe of nervous ſymptoms, ſuch as great craving for 


food, inflations of the alimentary canal, hiccup, vomiting, dry 
cough, difficult breathing, ſighing, irregularities of the pulſe, pal- 


pitations, tremors, convulſions, epileptic fits, drowſineſs, raving, 


inſenſibility, Wc 


Worms. produce moſt of theſe ſymptoms, by preventing: the 
proper digeſtion of the food, or by irritating, with their frequent 
motions or biting, the ſenſible nerves of the ſtomach or bowels, 


whence every other part may be affected by ſympathy. 


 SEvERAT. of the above ſymptoms may alſo be occaſioned: by acrid 


humours in the prime vie ; as will appear by the following caſe. 


A Boy of 14 years of age, on the 12th of January 1757, was 


_ feized with a pain in his head and belly, and ſoon after became 
delirious, and made no anſwer when ſpoke to. When awake, he 
ſometimes cried out in a wild manner, as if complaining, or pray- 


ing to be freed from his trouble; but his words had generally little 
connection. He ſlept well, had a ſharp appetite, was not coſtive, 


and 


A girl aged 14, who had been troubled with the chorea Santi Viti, was ſeized with 


the mezſles. A few days after her recovery, ſhe had a return of her former. diſtemper, which, 


aiter it had. continued near a fortnight with. little abatement, notwithſtanding the uſe of 
ſeveral medicines, was entirely removed in a few days by a natural looſeneſs, by which ſhe: 


voided a great deal of ſlimy ſtuff. 1t may be worth remarking, that, during the continuance: 


of this convullive diſosder, her appetite was much greater than uſual. 
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and his oulfe was full and flow, but ſomewhat irregular, Thee. 
ſymptoms continued till the 16th of January, when I ſaw him firſt, 
and ordered ſeven ounces of bloed to be taken away, a bliſter to be 
applied between his ſhoulders, and a clyſter to be injected. On the 


17th, no better: the bliſter had occaſioned a ſtrangury. On the 
18ch, took a bolus of calomel and rhubarb, but ſoon vomiteqd it 


up again. On the 19th, ſwallowed five grains of calomel at hed- 


time, and next morning had three ſtools, after which he became 
much more ſenſible, but ſtill complained of his head: 21ſt, had à 


natural ſtool in which were two ſmall worms of the aſcarides kind. 


Upon this he was ordered p':Fvis flanni, and another doſe of calomel 
and rhubarb, which brought away a great deal of ſlime, but no 
worms. On the 25th he was free from all his complaints, 


TH1s patient in July 1758, having had a return of the ſymp- 


toms above mentioned, he was blooded without any benefit ; but 


was greatly relieved by a doſe of rhubarb and calomel, and en- 


tirely cured by a repetition of it, altho' no worms were found in his 


ſtools. At. this time, as well as in his former illneſs, he had a 


greater appetite than uſual, eſpecially when the diſeaſe began to 


yield. 


IV. ALIMENTS improper in their quantity or quality. 
THE moſt wholeſome food, in too great a quantity, oppreſſes the 
ſtomach and bowels, 1s not properly digeſted, but becomes either 


acid or putrid, and generates much wind; whence the nerves of 


thoſe parts being diſagreeably affected, a variety of complaints are 


produced. 


ON the other hand, the want of a Jas quantity of aliments occa- 


8025 faintneſs and wind, and, in time, ſo much weakens the 
ſtomach and bowels, as to render them unfit either to receive a 


or to digeſt what is neceſſary for ſupporting the body. 

Bor altho' food be taken with neither too full nor too ſparing a 
hand, yet its quality may diſpoſe it to produce nervous diſorders. 
Thus high-ſeaſoned and heavy meats, ſtrong ſauces, and wines, will 


not only, by degrees, ener vate the tone of the ſtomach, and pre- 


vent 
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vent or diſtroy the natural feeling of its nerves, but will corrupt the 
blood, perhaps breed the arthritic matter, and bring on a diſeaſe 
Hate of the whole body. On the contrary, a watery and flatulent 


diet, by diſagreeably affecting the nerves of the firſt paſſages, gene- 


rating a great deal of wind, and not affording proper e 
ment, will be the cauſe of many ailments. . 


IT is, however, to be obſerved, that aliments, either burtful in 
their nature or quantity, will chiefly produce nervous ſymptoms 
in thoſe, who, from the peculiar ſtate of their alimentary canal, 
are moſt liable to ſuch diſorders. : Els 

Tuus, wind or crudities in the prime vie, occaſioned by diet, 
will often give no great uneaſineſs to thoſe of firm nerves, and 
whoſe ſtomach and bowels are ſtrong; but in more delicate Þ 
people, on account of the particular ſenſibility of theſe organs, 1 
ſuch cauſes will either excite painful ſpaſms, or other we 
ſenſations, attended with lowneſs of ſpirits. | 

I obſerved above, that in ſome the ſtomach becomes ſo very 
delicate, that even a ſudden change of poſture will be apt to occa- 
ſion a nauſea or vomiting : and there are others, who, when their 
ſtomach. is empty, eſpecially after a late error in diet, feel an un- 
ealy craving, faintneſs, and giddineſs, which ſymptoms are 
almoſt as certainly relieved by a little ſolid food, or a glaſs of 
wine, as pain is by opium. To this faintneſs and diſagreeable ſen- E 
lation in the ſtomach, when empty, thoſe are moſt liable who, 
| beſides. a particular weakneſs of that organ, carry an arthritic 
matter in their bload frequently aleung it. 


. SCIRRHOUS, or other obſtructions in the ſtomach, in- 
teſtines, liver, ſpleen, pancreas, meſentery, uterus, and ovaria, of- 
ten produce ſymptoms of the hypochondriac or hyſteric kind ; ſuch 
as want of appetite, nauſea, cramps in the ſtomach, vomiting, 
lometimes of a. black or bloody coloured matter; flatulence, and 
crudities in the firſt paſſages, hectic heats, cold ſweats, low ſpirits, 
and other complaints, more or leſs violent, according as the pa- 
tient's nerves are more or leſs delicate. 


SUCH 
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Such obſtructions in the ſtomach and bowels ſeem to occaſion 
many of the above effects, by hindering the free circulation of the 
Auids through theſe parts, by affecting their nerves with an uneaf 
ſenſation, and by preventing digeſtion. In the liver and ſpleen, by im. 
peding the ſecretion of bile, and, by their weight, occaſioning a dif. 
agreeable ſenſation, not only in theſe, but the neighbouring parts 
by ſympathy “. In the meſentery, by preventing the further pre- 


paration of the chyle, and its courſe towards the thoracic duct. In 


the uterus and oαrtia, by diſturbing the functions of theſe parts, and 
by conſent affecting the ſtomach and bowels. Further, hard ſwell. 
ings in the wtcrus, or other abdominal viſcera, by irritating ſuch 
nerves as are contiguous to them more at one time than another, 


may give riſe to ſpaſmodic contractions of the inteſtines in ſome 
poarts, and flatulent diſtenſions of them in others, and may ſo affect 


the whole nervous ſyſtem as to occaſion hyſteric faintings and con- 
vulſions. 

As obſtruQtions 3 in the ſtomach, Lives, Oc. may be alles the cauſe 
of low ſpirits; ſo, on the other hand, melancholy, or long conti- | 
nued grief, frequently gives riſe to hypochondriac and hy ſteric com- 


plaints, and ſometimes to obſtructions in thoſe vi/cera. For ſuch 


a ſtate of the mind not only diſorders the nerves of the ſtomach, 


liver, and bowels, and occaſions a want of appetite and digeſtion, 


with its various conſequences ; but, by means of the agency of 
thoſe nerves, it may alſo produce, in ſome of the ſmall veſlels of theſe 


viſcera, ſuch a fixed ſpaſmodic contraction, as to lay the founda- 
tion of an irreſolvable obſtruction; in much the ſame manner as a 


ſudden fright has given riſe to a /cirrhus, and afterwards to a cancer 
in the breaſt. Further, the ſlow interrupted breathing, and the ſe- 
dentary life of thoſe who are much affected with grief, will make 
the fluids more apt to ſtagnate, and conſequently to form obſtruc- , 
tions in the ſmall veſlels of the hypochondriac viſcera. 


NIP op 


In the bodies of thoſe who have died of the hypochondriac diſeaſe, the meſeraic, and 
other veins which meet to form the vena portarum, have been often found greatly diſtended 
with blood. But this diſtenſion of thoſe veins, if any thing preternatural, was probably on- 


ly a conſequence of ſome obſtruction in the liver, and not to be reckoned, as it has been b7 
ſome authors, the cauſe of chat diſtemper. 
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1. A gentleman aged 60, who had been above three years ſub- 


ject to cramps and pains in his ſtomach, want of appetite, belch- 
ing, fits of ſickneſs and vomiting, began, in ſpring 1748, to throw 


up a dark- coloured liquor like coffee grounds, and to void the ſame 
by ſtool. In the end of April 1749, he vomited a greater quanti- 


ty of this black ſtuff than ever, and ſoon after he threw up about 


an Englith quart of blood, moſtly clotted, which reduced him fo 
low, that he never recovered his fleſh or colour. Throughout the 


ſummer, he continued in a declining way, being much oppreſſed 


with belching, ſickneſs at the ſtomach, and frequent retchings to 
vomit, tho' rarely bringing up any thing, but a tough phlegm, till 
the beginning of October, when, after ſevere ſickneſs, he one morn- 
ing vomited a great deal of blackiſh coloured ſtuff, and in the even- 
ing a conſiderable quantity of clotted blood. On the 1 5th of this 
month, about eleven in the forenoon, after retching to vomi:, he 


complained ſuddenly of a ſharp pain below the falſe ribs of his left 
ſide : immediately after which, his pulſe began to nk, and he died 


at two o'clock. 
His body being opened, the coats of the ſtomach were found 


thick and ſcirrhous 3 in ſeveral parts, eſpecially about its left orifice. 
In thoſe morbid parts ſeveral ſmall ulcerations and chops were ob- 
ſerved, and near the bottom of the ſtomach a hole as broad as a 


ſhilling. This part, which had been thinner than the reſt of the 
ſtomach, ſeems to have given way on the morning before the patient 
died, and the laceration was probably the cauſe of that ſharp pain he 


complained of in his left ſide. There was nothing in the ſtomach, 
as all its contents had been emptied into the cavity of the e! | 

It can hardly be doubted, that the black coloured liquor, which 
this patient frequently vomited, as well as the clotted blood, came 


from the veſlels of thoſe ſcirrhous parts of the ſtomach, in which 
the ſmall ulcerations and chops were obſerved. The blood that 
ouzes ſlowly into the ſtomach from very ſmall veſſels, may lie for a 
conſiderable time before it is thrown up, and acquire a dark brown 
or blackiſh colour bur when it flows in greater quantity, and from 


4 D e larger 
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larger vellels, it is vomited up, either partly coagulated, or quite 
fuid, if it has remained only a very little time in the ſtomach. 

Ir may be proper to obſerve, that the black as well as blood 
vomitings were probably increaſed, if not firſt occaſioned by the 


frequent emetics which the patient had taken to remove the ſick. 


nels, want of appetite, and other complaints of his ſtomach: and 
undoubtedly whenever there is a confirmed cirrhus in the ſtomach, 
ſtrong vomits muſt increaſe, exaſperate, or inflame it, and pro- 
bably break ſome of the veſſels leading to the tumor. In ſuch 


_ caſes therefore, inſtead of ipcacuanha and antimonials, the patients 


ſhould uſe nothing but warm water, or a decoction of camomile- 


flowers, which will be ſufficient to relieve the ſtomach when foul, 
without occaſioning ſuch violent convulſive contractions in it as the 


ſtronger emetics do. | 

2. A maiden gentlewoman about 30 years of age, in September 
1755, began to complain of want of appetite, and wind in her ſtc- 
mach, and loſt her fleſh and ſtrength. From the beginning of 


March following, her pulſe became quicker than natural, and ſhe 


then began to bring up every thing ſhe ſwallowed, two or three hours 
after; and ſeldom went to ſtool without a clyſter. When her ſto- 


mach was empty of victuals, ſhe threw up tough phlegm, which, 
a few days before her death, was- mixed with ſome blackiſh matter, 
She never complained of any acute pain, but only of an uneaſineſs 


and tightneſs about the ſtomach. Her bowels were much diſtend- 
ed with wind, which gave her a great deal of trouble; and the air 
ſhifting frequently from one place to another, produced conſiderable 
ſwellings, which could be eaſily felt outwardly. After trying va- 
rious medicines to little purpoſe, ſhe died about the end of May. 

U opening her body, the colon was obſerved. to be much 
contracted in ſeveral places, and, in the right ſide, to adhere to 


the peritoneum; bur the chief. cauſe of her complaints and death | 


appeared to be a ſcirrhous tumor, which ſpread over the whole pls” 
rus, and a ſmall part of the ſtomach adjoining to it. The ſides of the 
pylorus- conſiſted of a firm cartilaginous ſubſtance, near an inch 
thick, and the paſlage was ſo ſtraitened. as ſcarcely to W : 
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quill. On the inſide of the pylorus were found ſome ſmall chops 
and inequalities, from which, as I imagine, a conſiderable part 
of the phlegm which ſhe vomited might come. Be that as it will, 
it is ſcarce to be doubted, that the black- coloured ſtuff was fur A 
ed by the mouths of the ſmall blood - veſſels in thoſe ruptured parts 
of the pylorus. If theſe veſſels had been larger, this matter would 
have had more of a dark brown, or rediſh colour; or blood itlelf, 
either fluid or clotted, would have ſometimes appeared. At no rate. 
could this matter come from the liver ; for that part was ſound : 
nor, ſuppoſing it otherwiſe, could any thing have eafily paſſed from 
the duodenum into the ſtomach, on account of the ſtraitueſs of che 
pylorus. 
3.A female child, which 8 its birth had been afflicted with 
a gripes, and violent convulſions, died at the age of five 
months, after many remedies had been uſed unſucceſsfully. No- 
thing preternatural was diſcovered upon diſſection, except a por- 
tion of the colon, about five inches in length, quite ſcirrhous. 
4. A gentlewoman, who had born ſeveral children, and had been 
generally healthy, in the 59th year of her age, ten years after the 
menſes had left her, began to complain of pains in her back, groins, 
and belly, above the os pubis, the violence of which brought on the 
fluor albus, and frequently a diſcharge of blood from the vagina. 
Theſe pains laſted uſually five or 11x hours, and returned every day 
nearly at the ſame time. During the fit ſhe had always this hæ- 
morrhage; but at other times the white flux only. 
NoTw1THSTANDING the uſe of ſeveral medicines for twelve or 
tourteen months, her complaints were increaſed ; the pains which 
now began in her legs and thighs, and roſe to the lower parts of her 
belly, returned regularly every morning at ten, and were ſo acute, 
that ſhe cried out almoſt the whole time they laited ; nor had the 
now any perfect intervals of eaſe. During the paroxyſm, her pulſe was 
imall and quick, and her body cold, altho' all over in a ſweat. Her 
pains were always moſt ſevere and laſting when ſhe was coilive, 
which happened often. The matter diſchar ged from the vagina 
nad no offenſive ſmell. She was much troubled with wind in her 
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« hypochondriorum,” Baglivii opera, 4to,. Pp. 565. 


ſtomach and bowels. While the fit laſted, ſhe never made any wa. 
ter, but ſpit a great deal more than uſual. By the continuance gf 
her diſeaſe, the gradually waſted away, and at laſt died, 

Lis I was only conſulted for this perſon at a dillance, I never 
l-arned whether her body was opened or not ; but I think there can 
be little doubt, that almoſt all her complaints, and particularly the 


{harp periodic pains in the hypogaſtric region, were owing to a 


fer rus 1 in the uterus beginning to turn cancerous. 


VI. VioLENT affections of the mind. 

NoTHING produces more ſudden or ſurpriſing changes in the bo- 
dy, than violent affections of the mind, whether theſe be excited 
by external objects, or by the exerciſe of the internal ſenſes, Thus 
doleful or moving ſtories, horrible or unexpected fights *, great 
grief, anger, terror, and other paſſions, frequently occaſion the moſt 


tudden and violent nervous ſymptoms. The ſtrong impreſſions 
made in ſuch cafes on the brain and nerves, often throw the per- 


ſon into hyſteric fits, either of the convulſive or fainting kind. 
Long continued grief and anxiety of mind weaken the tone of 


the ſtomach, deſtroy the appetite and digeſtion, occaſion thirſt, 


a white tongue, flatulence, and other complaints . Great fear 
produces paleneſs of the countenance, an univerſal debility and 


| thaking, palpitations of the heart, anxiety about the breaſt, quick 
breathing, and a looſeneſs, or a large diſcharge of limpid urine. 
| By ſudden terror, delicate women or children have been not only 


thrown 1to fainting and convulſions, but rendered ſubject all their 
lifetime to epileptic fits. Anger quickens the pulſe and reſpiration, 
nn had fo COS ro by 


* It is ſaid, that the great Lord verabin was wont to faint, heh he ſaw an eclipſe ol 
the ſun: and we are told of a Lady, who, upon looking through a teleſcope at the comet of 


1681, was ſtruck with ſuch terror, that ſhe died in a few days, Pechlin, Obſervat. med. 
lib. 3. obſerv. 23. | 


+ Qui laborant animi pathemate, i corripi ſolent morbis ventriculi, ut, inter 
« caetera, obſervavi in moerentibus, qui conqueruntur primo de languore ventriculi, mor in 
« appetentia, oris. amaritie, ſiti circa horas matutinas, cruditatibus, flatibus, et tenſion:bo! 


Tp 


by 
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and increaſes the force of the heart: Hence it has been immedlate- 
followed by an uncommon excretion of the /alzva, by bilious 
vomitings *, bleeding at the nipples f, and a rupture of ſuch veſ- 
ſels as were lately cicatrized. In women it frequently occaſions 
{valinodic contractions 1n the bowels, and a flatulent or hyſteric 


cholic. Some of the more violent paſſions have, all at once, occa- 


ſioned a kind of teranus, or catalepſy; ſo that the perſon has appear- 


©] liker to a ſtatue than to any thing alive: nay, exceſſive fear, grief, 


joy, and ſhame have been ſometimes followed by ſudden death. 
 BoxETvVs has recorded the caſe of a lady, who, among other 
hy ſteric ſymptoms, owing to grief and diſappointments, was ſei— 


ed with frequent fainting fits, which ſometimes laſted half an 


hour : And ſeveral years ago, I had a patient, who, upon the unex— 


pected death of her huſband, fell into ſuch fits, generally holding 
her from five to fifteen minutes. In theſe faintings the lay like a 


dead perſon, without any apparent breathing or motion of the 


breaſt ; only, when a candle was held near her mouth, the flame 


was obſerved to move a little. Her pulſe however was ſcarce 


changed, only ſomewhat flower and feebler than uſual. She came 
out of theſe faintings with ſighings and crying, and generally re- 
lapſed into them in little more than a quarter of an hour. In this 


way ſhe continued for two days. 


Bac Livius mentions a young man of Dalmatia, who, from look- - 
ing at a perſon in an epileptic fit, was himſelf affected in the ſame 
manner: And it has frequently happened in the Royal Infirma- 


ry here, that women have been ſeized with hy ſteric fits, from ſee- 


ing others attacked with them. But one of the moſt remarkable 


inſtances of this kind happened in the poor's houſe at Haerlem, in 


the time of the learned Dr Boerhaave, and is recorded by his ne 
e in the following manner. 


"Ix domo, qua Pauperes ex eleemoſynis publice aluntur in ci- 


“ vitate 


* Pechlin, lib, 3. obſervat. 25. 

+ Stalpart. Vander Wiel. cent. 1. obſ. Ta. 4 Gr 
1 Sepulchret anatom. lib. 2. G 33, obſ. 9, | as 

| Praxis Medica, cap. 14.4 2, See alſo Natur, curioſ. 1730, p. 302. 
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vitate Harlemenſi, perterrita puella incidit in morbum nervo. 


rum convulſivum, certis paroxyſmis reducem : Adſtantium et ad. 
juvantium in eam intenta itidem corripitur eodem morbo; poſtri- 


die altera, deinde tertia, quarta, imo fere omnes, tam pueri quam 
puellæ: Status miſerrimus! Corripitur hic, corripitur illa, imo 
fere omnes eodem tempore, dum unum alter afpicit, proiternun- 
tur. Medici ſolertes fruſtra adhibent quæ dictat ars, ſaluberri- / 
rima antiepileptica medicamina. Confugitur tandem ad Boer- 
haavium, qui, miſertus infelicis pauperum ſortis, petiit Harle- 
mum, et dum rem examinat, invadente in unum paroxyſmo, vi- 
dit convelli plures ſpecie epilepſiæ. Paris incaſſum optimis reme- 


rum traducto morbo rite perpenſis, hanc avertendo, credidit poſſe 
curam obtineri, et obtinuit. Scilicet, praemonitis ephoris, praeſen- 


tibus omnibus, juſſit per cameram diſponi fornaces portatiles, 
1% | | 


prunis ardentibus inſtructas, atque us imponi ferreos hamulos, 


* ad certam ſiguram adaptatos ; tum ita mandavit : Quia omnia 
60 | | 


fruſtra forent, ſe aliud neſcire remedium, quam, ut qui primus, 


puer foret vel puella, infauſto morbi paroxyſmo arripiretur, lo- 


cus quidam nudati brachii candente ferro ad os uſque inurere- 
tur; utque gravitate pollebat dicendi, perterriti omnes ad cru- 
dele remedium, dum inſtare ſentiunt paroxyſmum, omni mentis 
intentione, et metu dolorificæ inuſtionis, eidem reſiſtunt fortio- 
ris oblatione idez : et certe quantum valeat hic ab objecto ani- 


mz intentae revulſio, docet epilepſia diverſimode curata, ut qui- 
dem ipſe terror eandem e e epidemica, quartana, 


ptyaliſmus, matrimonium, virga * 
THERE is a diſeaſe very common in i the iſland of Zetland, which 


is known there by the name of the convulſive fits. It begins with 
a violent palpitation of the heart; ſoon after which the patients fall 


to the ground, unleſs they are ſupported ; their arms and legs are 
alternately contracted and relaxed; and, in ſome caſes, their joints 


become ſo rigid that they cannot be bent. Their reſpiration ſeems 


. 


0 


Abr. Kaau Boerhaave Impet. faciens Hippocrati dictum, 9 406. 
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to be difficult, and they cry terribly while the fit laſts, which is ge- 
nerally leſs than a guarter of an hour; altho', in ſome rare caſes, it 
has continued above an hour. This diforder ſeldom attacks mar- 
ried women; but young women, and even girls of twelve or ten 
years of age, are liable to it. Some boys and two young men in 
the iſland have been alſo affected with it. In the church or other 
public meetings, as ſoon as any one is ſeized, all ſuch as have been 
formerly ſubject to the diſtemper are attacked with it, which often 
occaſions great diſturbance; ; and ſome who never had theſe fits 
have been affected, upon ſeeing or even REArmag the noiſe of ſuch. 

as are ſeized with them. 

Tuts diſeaſe does not ſeem to impair the health of the patients; 

for the young women ſubject to it are generally as ſtrong, and, in 
other reſpects, as healthy as any in the iſland. 

WE have ſeen above “, that there is a remarkable ſympathy, by 
means of the nerves, b the various parts of the body; and 
now it appears that there is a {till more. wonderful ſympathy be- 
tween the nervous ſyſtems of different perſons, whence various 
motions and morbid ſymptoms are often transferred from one to 
another, without any corporeal contact or infection. 

I theſe caſes the impreſſion made upon the mind, or ſen rium 
commune, by ſeeing others in a diſordered ſtate, raiſes, by means of 
the nerves, ſuch motions or changes in certain parts of the body, 
as to produce ſimilar affections in them: And hence it is, that the 
light only of a perſon vomiting, has often excited the ſame action in 
others; that ſore eyes become ſometimes infectious; that yawning 
is propagated from one perſon thro' a whole company; and that 
convulfive diſorders are caught by looking on thoſe who are affect- 
ed with them. Now, altho' we cannot explain how different im- 
preſſions made on the ſenſorium commune ſhould occaſion, by means 5 
of the nerves, thoſe various changes in the body; yet that the 
nerves are really capable of producing very ſudden changes in the 
circulation and diſtribution of the fluids, when the mind is vari- 

_ oully affected, we have full proof in that redneſs of the face which 
accompanies 


6 
_—_— 


8 . 


— =O; Fe ; - — "+ Mug E — — 

<4 — < 4 by — -* — 1 a 8 2 1 n > of 0 

5 e 2 - G T * r — 

- 8 : Lt 2 — * * * 
3 8 2 > er — . Ag — Er ne — Wit b 
N — — —— — — N 7 1 8 PULSAR 7 a N 
= — — ET — — — — — — , J — —— * — * 2 8 > * 5 

3 — 3 1 * TX S — N * * 8 2 * 3D $ p off, K 

* - ˙ A Sel nd 3 A : * , 

— N EE ne ae. 8 


r n * —— —— _ 2 
—= e 2 RP CIP 


. —— ̃ —-—-—ʒ od 
— N — rr 
— — — — : 4 — 
— 2 . —_ oy 
2 bag ET S r 
2 — we LA 8 


dee chap. 1, No. 10. and 11. 


584 or THE CAUSES 


accompanies a ſenſe of ſhame, that increaſed flux bf the alba 
which happens to a hungry perſon upon the ſight of grateful food, 
and that plentiful diſcharge of tears which 1s often produced by 
piteous objects or tragical ſtories. 

Titus far we know, from certain experience, that when the ner 
vous ſyſtem is extremely delicate, a ſmall impreſſion on any of the 
organs of ſenſe will often throw the whole body into diſorder. For 
example, I have known people of weak nerves, ſubject to wind in 


their ſtomach, and a ſwimming of their head, who, by looking in- 


to a mirror that was kept conſtantly moving before them, became 
ſo giddy, as to be in hazard of falling. Others, upon the ſudden 
opening of a door, or any other unexpected noiſe, have been liable 


to be ſeized with convulſions. Nay, there have ſome, whoſe brain 
and organs of ſenſe were ſo ſuſceptible of impreſſions, that they 


could ſcarce abſtain from IG every motion and Senne they 
ſaw performed by others“ 


O the other hand, it is to be obſerved, that ſtrong nervous 


ſymptoms are ſeldom occaſioned by fear, terror, grief, the force of 


imagination, or any ſudden impreſſion on the organs of ſenſe, in 
perſons whoſe nerves are firm and leſs ſenſible ; but, when the con- 
trary is the caſe, the cauſes above mentioned will often produce 
the moſt ſudden and violent hyſteric fits, or convulſive diſorders, 
without any fault in the womb, alimentary canal, or other parts 


of the body. 


To conclude our obſervations on the cauſes of nervous difcaſes, 
it may be proper to take notice, that although it appears from the 


diſſections of thoſe who have died of them, that the ſtomach and 


inteſtines, liver, ſpleen, omentum, meſentery, or uterui, have frequent- 


ly been found obſtructed, ſcirrhous, or otherwiſe unſound ; yet, as 
in many other caſes of the ſame diſorders, no ſuch morbid appear- 


| ances have been obſerved in the body after death; it follows, that 


theſe ſymptoms may frequently proceed from cauſes-which, elu- 
ding our ſenſes, are not to be diſcovered by diſſection. Nay, ob- 


ſtructions, e and other diſorders of the viſcera, obſerved . 
Ko ow 


* Philoſophical tranſact. abridg. IT 3. p. 8. 
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quent attacks of that arthritic or other morbid matter, which is of- 
ten the cauſe of theſe diſorders ; and, by the pains and ſpaſms at- 
tending them, ſome obſtructions may at length be formed in the 
{mall veſſels of the ſtomach or neighbouring parts; to which every 


ways increaſe ſpecks on that membrane. 


_ 
—=<x 


_. 


*hoſe who have died after ſuffering long from nervous ailments, 
ſeem ſometimes to have been the conſequences of a long ſtate of 
bad health, rather than the cauſes of it: Particularly, by the fre- 


new return adds a little, juſt as new inflammations of the cornea al- 
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586 OF THE MOST REMARKABLE 


CH AP. VL 


Obſervations on ſome of the moſt remarkable ſymptoms of the 
NERvous, HYPOGHONDRIAC, and HySTER1c kind. 


I. A N uncommon ſenſe of cold or heat in different parts of the 
body, ſometimes ſuddenly ſucceeding each other. 

Tar natural heat of animal bodies is owing to the regular and 

uninterrupted circulation of the fluids. As this degree of heat, how- 


ever, is nearly the {ame in every part that is defended from the ex- 
ternal cold, and is what we are accuſtomed to, we are commonly 


no more conſcious of it than of the beating of the heart, or of the 
alternate contraction of the inteſtines. But as often as there is a 


more rapid motion of the fluids through the whole body, or only 


in the ſmaller veſſels of ſome part, we feel a greater heat than the 
natural. In like manner, a ſenſation of cold proceeds from a di- 
miniſhed circulation, or a ſtagnation of the fluids 2 in the ſmaller 
veſſels. 

Ix hypochondriac and hyſteric cane a quicker or flower motion 


of the fluids, and conſequently an unuſual ſenſation of heat or 
cold in the veſſels of the head, back, arms, legs, and other parts, 


may ariſe either from the veſſels themſelves, or their fluids. 
From the veſſels, when theſe, from ſome fault or irritation of the 
nervous ſyſtem, or from ſympathy between their nerves and thoſe 
of the ſtomach, or ſome other very ſenſible part, are either thrown 
into an unuſual alternate motion, or affected with a continued ſpaſ- 


modic ſtricture: From the fluids, when, by their acrimony or 


viſcid quality, the very {mall veſlels are either excited into unn 
common 
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common vibratory contractions *, or become in a great meaſure 


obſtructed. 
Ir is obſervable; that in thoſe parts of thi body, in which pa- 


tients complain of an unuſual heat or cold, we can often, neither 
by our feeling nor the thermometer, diſcover a greater or leſs degree 


of heat than in the neighbouring parts, where there is no ſuch ſen- 
ſation. This may be owing to the heat or cold in ſuch caſes be- 
ing felt below the ſkin: and membrana adipo/a, wiz. in the muſcles: 
or perhaps a violent alternate motion excited in the very ſmall veſ- 
ſels by ſome acrid fluid may give a fallacious ſenſe of heat to the 


perſon, when there 1s really no greater degree of it, as far as can 


be diſcovered by the thermometer. In like manner, the. ſtagna- 


tion of ſome viſcid humour in the ſame. veſſels may produce a. 


ſenſe of cold, although the real heat is little, if at all, diminiſhed. 


'Tis true, that in bluſhing the increaſed motion of the fluids thro' . 
the veſſels of the face is accompanied with a glow; but it is to be 
conſidered that the increaſed motion here is in the veſſels of the 


ſkin, and ſuch alſo: as carry red blood, which ſeems more apt to 
acquire heat by friction or agitation than the thinner fluids. 


Taz ſenſe of cold and ſhivering in the beginning of moſt fe- 
vers and inflammations, ſeems not to be owing, as ſome have ima- 


gined, to viſcid fluids ſtagnating in the ſmall cutaneous veſſels, 
but to a ſpaſmodic contraction of theſe veſſels, in conſequence of 


that irritation which the nervous ſyſtem ſuffers from the febrile 


fimulus, or the beginning inflammation, However, altho' all fe- 
vers proceed from irritation, and conſequently from an affection 
of the nerves, and many fevers of the low kind have had the 
name of nervous peculiarly beſtowed on them; yet a regular inter- 
mittent ſeems to deſerve that appellation better than almoſt any 
other ſpecies of fever; for its paroxyſms, like thoſe of the epilep- 


ly, or other convulſive diſorders, are owing, not ſo much to any 


axed obſtruCtion. 1 in the vaſcular ſyſtem, or general acrimony or 
ECE-2 viſcidity 


That acrid humours and aſfectlons of the brain and ner ves may excite a violent alter- 


"ate motion in the ſmall veſſels, or affect them with a continued ſpaſm or tetanus „ve have 
lhewn above, chapter 1, No, 17. | 
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viſcidity of the maſs of fluids, as to an irritation or affection of the 
nerves of ſome particular part, ſuch as the ſtomach or inteſtines ; 
whence the whole ſyſtem ſuffers by ſympathy, and a {hivering i; 
produced, which 1s ſucceeded by a hot fit and ſweating, that for 
the time removes the cauſe of the diſeaſe. And, as an intermittent 


agrees with epileptic and other convulſive diſorders as to its cauſe, 
ſo its returning paroxyſms, like theirs, may be often prevented or 


weakened, by raiſing, a thort time before the approach of the fit, 


an acute RPE or y JO: FONT in the body. 


Wu, Pa INS in different parts of the body, ſuddenly 88 from 
one place to another. 

THESE pains are ſomething a-kin to thoſe of the rheumatic kind, 
but generally have their ſeat in the ſkin, membranes, and mulcles, 
and not in the ligaments and joints. Their ſhifting ſuddenly, and 


their ſeeming ſometimes to have a connection with the flatulen: 


complaints of the ſtomach, has induced ſome phyſicians, as wel 
as the patient, to aſcribe them to the motion of the air between the 
{kin and muſcles, from one part of the body to another. But their 


true cauſe ſeems to be, either ſome viſcid or acrid matter ſticking, fora 
ſhort time, in the ſmall veſſels of certain parts, and irritating them, 


or ſpaſmodic contractions of theſe veſſels from a ſympathy between 
their nerves and thoſe of the ſtomach and inteſtines, or ſome other 
very ſenſible part *, 5 

FRoM the ſame cauſes affecting che veſſels or nerves of che pert- 
cranium, or other parts of the head, proceed flying pains in this 
part, and the clavus hyſtericus, which Sydenham, who imagined the 


 hyſteric diſeaſe to proceed from a confuſion of the animal ſpirits, 


aſcribed to the whole ſpirits of the body being contracted into a 
mall part of the head, and ate much the ſame ſenſation 4s 


it F'Y nail were driven into it Ts 
| Tua 


* Tt is obſervable, that Diocles Caryſtius mentions, ca the ſigns of disorders of the bel- 
ty, pains fying through the body without any apparent cauſe, Vid, Fol. ad Regen Ant. 


T Sydenbami Opera, eri. ad D. Cole, 
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THAT thoſe pains in the head often proceed from a ſympathy 
with the ſtomach, is rendered probable by the violent vomiting 
which ſometimes accompanies the clavus hyſericus, and by obſer- 
ving, that people much troubled with wind in their ſtomach, and 
flying pains in their head, are not fo often affected with theſe pains 


when they are e free from the flatulence. 


III. HYST ERIC faintings and convulſions. 


Maxy hyſteric women are liable to be ſeized with faintings, du- 
ring which they lie as in a deep fleep ; only their reſpiration is ſo 
low as ſcarce to be perceived. Others, along with faintings of this 
kind, are affected with catchings and ſtrong convulſions. | 

TazsE fits come on differently in different patients; in ſome a 
coldneſs, attended with a ſenſe of ſtiffneſs, is firſt perceived in the legs, 
or in the trunk of the body; after this a yawning and ſtretching 


of their arms; 2 lowneſs of ſpirits, with an oppreſſion about the pra- 


cordia; the ſtomach or ſome part of the inteſtines is diſtended with 
wind; they often feel, as it were, a ball in their throat; their 
breathing becomes quick; the heart flutters, or is affected with a 
ſtrong palpitation 3 a giddineſs, a noiſe in the ears, and a loſs of 
fight, as well as of the other ſenſes, ſucceed, together with convul- 


five motions of the extremities and other parts of the body. 
„Frs of this kind may be owing to various cauſes : Such as; 
1. AN irritation of the nerves of the ſtomach or inteſtines, from 


wind, acrid humours, or other cauſes, whence the whole ſyſtem 


is often brought into conſent. Nor can it admit of any doubt, 


that hyſteric fits frequently proceed from this cauſe; ſince the patients 
are often ſenſible of their vepaning with an uneaſy ſenſation 1 in choſe 
parts. 


2. A ſudden ſuppreſſion of the . often gives riſe to hy- 


ſteric fits : And in ſome a fatal apoplexy, attended with a violent 
ſpaſm of the muſcles of the glottis, has been the conſequence of 


the menſtrual evacuation being ſuddenly ſtopr ; 3 as in the follow- 
ng caſe, 


Ax 
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I! AN unmarried woman, aged 20, of a delicate habit, having ex- 
j paſed herſelf to cold at the return of the monthly period, was, next 
i morning at four o'clock, {ſuddenly ſeized: with a ftupor, and a di. 
[ll culty in ſpeaking and moving her limbs. She was ſoon after blood. 


ed, and a bliſter was applied between her ſhoulders, At eight, when. 
I firſt faw her, ſhe could neither ſpeak nor ſwallow; ſhe then la- 
1 boured under a hiccup, her face was pale, her ſkin cold, altho her 
ll. pulſe and breathing were natural. About half an hour after ten, 
ihe began to breathe with labour, and with a ſnorting noiſe. This. 
ſtruggle, however, eſpecially in exſpiration, did not ariſe from any 
fault in the lungs or muſeles of reſpiration, but from a ſpaſm of 
thoſe muſcles of the larynx which ſhut the glottis; and it came by 
fits, which continued three or four minutes, and. ſometimes more. 


1 In the intervals, which were ſomewhat longer than the acceſſions, 
{lf | ſhe breathed pretty eaſily. The oleum ſuccini held to the noſe leſ. 
j ſened at firſt the ſpaſmodic contraction of the glott:s, and made her 


breathe eaſier. She was blooded. again, and. had a purging clyſter: 
injected. About eleven, the fore-part of her neck around the larynx,, 
and under the ſterno-maſtoid muſcles, was much ſwelled, as if the 
cellular membrane had been diſtended with air. A poultice of 
theriaca and camphire applied to this ſwelling ſeemed to leſſen the 
violence of the fits of difficult reſpiration. In the afternoon, her- 
pulſe becoming quick and full, and her ſkin hot, flie was blooded a 
third time; but, notwithſtanding this and other remedies, ſhe 
died that night at ten; eighteen. hours after ſhe was firſt taken 
3. A very acute pain in any of the more ſenſible parts of the bo- 
dy, or violent affections of the mind, as terror, grief, anger, or diſ- 
appointments, will ſometimes ſo ſtrongly affect the whole nervous 
ſyſtem, as to bring on hyſteric faintings, with convulſions, altho 
the body be in every reſpect healthful and ſound, bating the too 
great delicacy or ſenſibility of the brain and nerves. 


IV. A Catalepſis and Tenatus, 


Or all the nervous or ſpaſmodic diſorders, there is none more 
ſurpriſing 
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ſurpriſing chan the catalepfis or flupor wvigilans, as it is called by 
Fernelius . In this the patient becomes either wholely, or in a 
great meaſure inſenſible of what is doing about him, and remains 
exactly in the ſame poſture in which he was firſt ſeized. His joints 
are ſometimes ſo ſtiff, that they can ſcarcely be bent, or, if they are, 
they remain in whatever fituation they are placed. The pulſe is of- 


ten low and irregular, This diſeaſe may be owing to ſome violent 
affection of the mind diſordering the brain and nerves, or to ſome 
acrid matter affecting them, either by its immediate contact, or by 


ſympathy with the ſtomach, inteſtines, uterus, or fome very ſen- 


ſible parts. To the ſame general cauſes are likewiſe to be aſcribed | 
the emprofthotonus and opiſthotonus, and tetanus, And here we muſt 
reſt; for to endeavour to explain more particularly, either how the 
paſſions, or an irritation of the brain or other ſenſible parts, bring 
on alternate convulfions or fixed ſpaſms of the muſcles, would be 
to no purpoſe, till we are better acquainted with the ſtructure of 
theſe organs, and with that cauſe which immediately produces 


their contraction; points which will probably for ever elude our re- 


ſearches. All we know is, that whatever irritates or diſagreeably 
affects the brain, nerves, or any of the more ſenſible parts, occa- 


ſions continued ſpaſms or convulſive motions, either in the parts 
themſelves, if muſcular, or in thoſe with which they have any con- 
ſiderable ſympathy; and that, when the nervous ſyſtem is delicate, 
or the irritation great, almoſt all the muſcles will be ſometimes agi- 
tated with alternate contractions, or affected with a 7ctanus or gene- 
0 Tl igidity. 


V. WI ND in the ſtomach and bowels. 


ALL our aliments, eſpecially thoſe of the vegetable kind, abound 


with air, In the time of digeſtion, part of this air is ſeparated, and 
produces that flatulence or wind in the ſtomach and bowels with 


which many people are greatly troubled. But altho' flatulence ariſes 


from our aliments, ſome of which produce it more than others, 


yet ſtrong and healthful rs are fuldom troubled with wind, un- 
leſs. 


* Patholog, lib, 5. cap. 2 2, 


— 
— 
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leſs they either over: load their ſtomach, or ſwallow liquors that are 
in a fermenting ſtate, and conſequently full of elaſtic air. While, 
therefore, the matter of flatulence proceeds from our aliments, the 
cauſe which makes air ſeparate from them in ſuch quantity as to 
occaſion uneaſy complaints in the prime vie, is, almoſt always, a 


fault there; for, when, on the account of a weakneſs of the ſtomach 
and bowels, or an unnatural ſtate of their nerves, the digeſtion does 
not go on properly, not only more flatulence is produced, but leſs, 


of 1t returns again to a fixed ſtate, Further, when, thro' the weak- 
nels of the coats of the ſtomach and inteſtines, the preſſure upon 
its contents is conſiderably diminiſhed, the air emitted by the ali- 
ments in digeſtion will not only be in greater quantity, but will ex- 
pand itſelf more than in people of ſtronger organs. Agreeably to 
this it is obſerved, that dogs are much more troubled with wind 
and borborygmi, after tying the eighth pair of nerves, which ſends 
many branches to the alimentary canal. LOTT Hy, 
Aix in the ftomach, being often hindered from riſing by a ſlight 
ſpaſm of the cardia or lower part of the gullet, either occaſions: 
an inflation of that organ, with other uneaſy ſymptoms, or paſles 
into the inteſtines ; where, joined to more that is generated there, 


it diſtends them in ſome places, and conſequently occaſions a con- 


traction in others. Hence pain; and, when the ſpaſm gives way, 
the air, ruſhing thro' a narrow paſſage of ſome of the bowels, makes 


. a rumbling noiſe; But, when the ſpaſm in any part of the inteſtines, 


eſpecially the colon, is greater, or laſts. longer than uſual, the air is 

more and more rarefied by the heat of the body ; whence, their coats 
being over-ſtretched, great pain 1s occaſioned, which is often attend- 
ed with a vomiting. This is what is commonly called a flatulent 
or hyſteric cholic. In ſome caſes, certain parts of the alimentary 
canal are affected with ſuch a fixed ſpaſmodic contraction, that 


ſcarce any air paſſes either upward or downward; and more being 


daily generated, the ſtomach and bowels become at length greatly 
diſtended, or a tympany is produced. In this diſeaſe J have ſeve- 
ral times obſerved the ſwelling of the belly fall greatly, and the 


diſeaſe go almoſt quite off, while in the mean time very little 5 
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was diſcharged. This ſhews; when the alimentary canal returns to 
a ſound ſtate, that not only leſs air 1s generated from the food, but 


what has been produced may be moſtly deſtroyed, or reduced to a 


more fixed condition. 


VI. A great craving for food. 


| Tars may be owing to ſome humour in the cavity of the ſto- 


mach ſtimulating its nerves, or to thoſe nerves being ſo changed, 


that they are almoſt always affected with that ſenſation we call 


hunger, unleſs when food is newly taken into the ſtomach. 


DocToR LowER has obſerved, that hypochondriac and hyſterie 
people are often troubled with an uncommon hunger, or fame, cani- 


na; and while this laſts, they are almoſt quite free from other com- 
plaints, but that their uſual ailments return with their natural ap- 


petite. In other caſes, however, the morbid matter affecting the 
nerves of the ſtomach in hy pochondriac and hyſteric patients ſome- 
times occaſions a want of appetite and a nauſea, In like manner, 


the true gout, when turned upon the ſtomach, according to the dif- 


ferent ſenſibility of the. nerves of that organ, or its being more or 
leſs fixed upon theſe nerves, produces very different effects; ſuch as, 


an oppreſſion, a languor, flatulence, want of appetite, and a ſenſe of 
coldneſs an the ſtomach, or a violent pain with cramps and vomit- 
ing.. 
Tu malacia and pica, common to women with child, and to 
girls affected with the chlorgſis, proceed either from an acid or ſome 


other acrid humour in the ſtomach, or from its nerves being ſo 
changed by the ſtate of pregnancy, as to produce a longing for 
certain foods, and other ſubſtances, which in theſe caſes are gene- 


rally moſt grateful to the taſte, a as well as apt to remedy the diſor- 
der of the ſtomach. 


VII. A nn vomiting. 


AL r RHo' not a few of the moderns, following che opinion of ha 


antient phyſicians, have ſuppoſed the hypochondriac diſeaſe to be 


Owing to an atrabiliary humour Produced) 2 in the ſtomach, liver, or 
„ ſpleen; 


_ greater and more conſtant than ever; ſo that ſhe complained of great weakneſs, of a giddi. 
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ſpleen ; yet, in many hypochondriac patients, there is no ſuch ky. 
mour; and where it is obſerved, it is only a ſymptom Or conſe- 
quence of that diſeaſe, but not its original cauſe. 

PAT IENTS who have been long afflicted. with violent pains 104 


eramps, or other diſorders in their ſtomach, often throw up ſome dark 
coloured ſtuff, which is commonly nothing but blood that has loſt its, 
colour; for altho', when blood is poured: into the cavity of the tg. 


mach in a large ny, it is ſoon. vomited either in its fluid 


ſtate, or coagulated; yet, when it ouzes ſlowly from the ſmaller 
veſſels, it loſes its red colour by lying long, and when thrown up, 
reſembles the grounds of coffee. This kind of black vomiting is ge- 

nerally owing to one or more of the following cauſes, viz. 


1. VIOLENT pain or cramps in the ſtomach ; the firſt of which 


may greatly increaſe the motion of the fluids. in the ſmall veſſels, 


and the laſt may ſqueeze the globules of blood thro' the orifices of 
the ſmall arteries, deſigned. for eee che _ urn only 
into the cavity of the ſtomach. 

2. SCIRRHOUs tumours in the ſtomach "HTN to ulcerate, or 
a rupture of ſome of the ſmall veſſels leading to them *. 


* Further, ſcirrhous tumours in the ſtomach, by obſtructing, in a great meaſure, the courſe 
of the blood through the indurated part, may occaſion a more copious influx of this fluid in- 
to the neighbouring veſſels ; whence the orifices of ſome of the exhaling arteries in the villous 
coat of the ſtomach may be ſo. dilated, as to allow globules of red blood to eſcape with the 
thinner humours, This ſuppoſition is rendered, at leaſt, not improbable by the following: 
inſtance of bloody urine, ene by me womb preſſing upon. the. neighbouring parts in 
time of pregnancy, 

A gentlewoman, aged 19, began, in the fourth month of her firſt pregnancy, to make bloody: 
urine, which continued till within fifteen days of:the time of her delivery. This conſtant diſ- 


charge, though weakening, yet was not attended with a quick pulſe, nor any pain in the 


back or belly. After being delivered, ſhe recovered and enjoyed perfect health, until about. 
three or four months after ſhe had conceived again, when the bloody urine returned and con- 
rinued, as formerly, till a fortnight before ſhe was brought to bed. In her third pregnancy, 
ſhe was affected in the ſame manner, only ſhe was much troubled: with coſtiveneſs, which in- 
creaſed the other diſorder ; and after this delivery, before ſhe became again-with child, ſhe 
had ſometimes returns of the bloody urine, During her fourth pregnancy, which happened 
in the 25th year of her age, the ſame ſymptom returned, but her loſs of blood was now 


nels 
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3. A ſuppreſſion of the menſes or hxmorrhoids, whence the blood 
that uſed to be evacuated by the uterus or rectum is turned upon 


| the ſtomach, and partly diſcharged by ſome of its exhaling arteries. 
I have known ſome hyſteric patients affected with ſevere pains 


And ſpaſms in their bowels, who did not vomit any black ſtuff, but 


often paſſed it by ſtool. In this caſe the black purging was owing 


to red blood making its way, in ſmall quantity, into the cavity of 


the inteſtines ; for that this atrabiliary humour, as it has been call- 


ed, did not come from the liver, I was convinced by obſerving, that 
ſuch patients as paſſed it by ſtool frequently vomited up, at the 
ſame time, bile of a natural colour. However, as hypochondriac 


and hyſteric patients ſometimes throw up a dark green bilious hu- 


mour, there may be perhaps a few caſes, in which a blackiſh liquor 
coming from the liver or gall- bladder may paſs from the duodenum 


into the ſtomach, and be afterwards diſcharged "7 TORE 


VIII. A ſadden and great flux of pale urine. 


Tufs is reckoned by Sydenham the pathognomic Gen of the hy- 
| pochondriac and hyſteric diſeaſe *. It has been aſcribed by Hoff- 


man to a ſpaſm of the phincter of the bladder F; and by Dr 


Cheyne to an obſtruction of the ee 15 3 but without 9 
cient reaſon. 


4 2 i eur 


neſs and loſs of appetite ; her pulſe was quick and ſmall, and, for above a month together, 
the had quotidian feveriſh paroxyſms, generally of ten or twelve hours continuance. About 
the middle of the ninth month, her water returned to the natural colour; but, after lying 
in and recovering flowly, in fix or ſeven weeks ſhe grew as ill as ever. Her blood was now 
become ſo thin, that when ſhe happened to cut her finger, it would ſcarcely tinge linen. 
| This diſeaſe, to which this perfon ſeems to have been prediſpoſed by a laxity ot the vellels 
of the kidneys, was moſt probably owing to the preſſure of the womb on the iliac arteries, by 


which means the blood was thrown with greater force upon the emulgents ; for, if the cauſe 


of this hemorrhage had been merely the ſuppreſſion of the menſes, it ought to bave appear- 
ed much ſooner than the fourth month. But however that may be, the patient found great 
benefit from the tindure of roſes, the bark with elixir of vitriol, a ſtrengthening plailter, and 


a little claret 


a diet conſiſting chiefly of ne —é 1 8 and the NO fleſu meats, with 


Epitt. ad D. Cole. 


| Syltem. med, tom. 4. part 3. cap, 6. 916. 
I ** Malady, part 2. chap. 9. 
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THE real proximate cauſe of this ſymptom is always the ſame, 
viz. an increaſed motion, together with ſome degree of conſtriction 
of the ſecretory veſſels of the kidneys ; the firſt augments the quan- 
tity, and the ſecond occaſions the pale colour of the water: Altho' 
it muſt be owned, that this colour is principally owing to the quick- 
neſs of the ſecretion of the urine, and of its paſſage thro' the blad- 
der, before the finer parts are abſorbed, and it has had time to ac- 
quire the common ſmell and taſte, as well as colour, of that fluid, 
THE cauſes of ſuch an increaſed motion of the ſecretory vellels 
A of the kidneys may be reduced to the following: 2 
1, SUDDEN or violent affections of the mind. Thus people of a 
_ delicate frame and very moveable nerves. will, ſoon after a fright, 
anger, or vexation, make great quantities of pale water, The whole 
ner vous ſyſtem being in ſach caſes. violently agitated, the ſecretory 
veſſels of the kidneys are thrown into ſtronger and quicker alternate 
contractions than uſual, and ſo make a larger ſecretion. of urine, 
Add to this, that, as the perſpiration is generally checked' by diſor- 
ders of the mind, the watery parts of the: blood will be turned 
more upon the kidneys. | 
2. AN increaſed motion of the renal veſſels is often owing to 
ſympathy. Thus, as pain in the kidneys produces a fauſea and vo- 
miting, ſo a diſagreeable ſenſation in the ſtomach and bowels from 
wind, crudities, or other cauſes, frequently affects the veſſels of the 
kidneys with ſuch. an increaſed. alternate motion. as greatly to 
quicken the ſecretion of urine. Further, when the body is thrown 
into a general diſorder; which happens in hyſteric fits, the nerves 
of the kidneys are affected as well as others; and if the renal veſ- 
ſels are weaker, or more irritable than thoſe of the other glands, the 
fluids, which are put into violent motion, will run off this way in 
the form of pale water. If the inteſtines are particularly weak, ot 
perſon will be ſeized with a purging. 
In"children breeding teeth, the irritation of the nerves. of the 
gums ſometimes affects the kidneys by conſent, ſo as to occaſion a 
conſiderable diſcharge of urine of this kind. 


3. SINCE Sydenham b has obſerved, that che hyſteric aaf. — 
en 


often ſeize the kidneys, and occaſion a pain, like that of a nephri- 
tic paroxyſm ®, may not that noxious matter in the blood, which is 


often the cauſe of nervous diſorders, be thrown fometimes in ſuch: 
a manner on thoſe parts as, tho' not to produce pain, yet fo to 


ſtimulate their ſecretory veſſels as greatly to increaſe the quantity 
of the urine? Nor is this more ſurpriſing, than that the ſame mat- 
ter affecting the nerves of the ſtomach ſhould produce, at different 


times, very different complaints. I have met with ſeveral inſtances 
of a great and long continued flux of urine from an arthritic hu- 


mour turned on the kidneys. 
FURTHER, ſince a ſtoppage of urine, with a pain at che neck of 


the bladder, does in ſuch patients ſometimes proceed from the mor- 


bid matter producing a ſpaſm there; may not a diminiſhed ſecre- 


tion of urine; without any pain in the bladder or urethra, be ow- 
ing in ſome caſes to a ſpaſmodic contraction of the ureters or ſecre- 


tory veſſels of the kidneys ? 
I have had: patients who, after a long fever, or ſome other te- 
dious and weakening diſtemper, made a great quantity of pale wa- 


ter in the night, but in the day-time no more, ſometimes: leſs, than 
uſual, and of a natural colour. This increaſed ſecretion did not 
generally begin at any certain hour in the evening, but ſoon after 


going to bed; and in the morning, after getting up, it gradual- 
ly abated. Nay, a gentleman who had been in uſe, for ten or 
twelve days, to make from four to fix Engliſh pints of pale water 


in the night, finding himſelf greatly weakened thereby, reſolved 


to try what getting out of bed would de; and accordingly, at two 


in the morning, after having that night paſſed about a pint and 


a half of urine at twice, he roſe and ſat up for two hours, and then 
was able to make but about half a gull. After this. he went to bed 
again, and, in two hours more, made near three quarters of a pint 
of pale water. This experiment was repeated ſome an after 
with the ſame event. 

Tnos E who are troubled with this flux of mpid urine in the 
night, find themſelves ſtronger, cooler, and in the belt ſpirits in the 


evening, 


* Fpilt, ad P. Cole. 
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evening, at which time their pulſe is ſloweſt ; but, ſoon after going 
to bed, their pulſe becomes quicker, they grow warmer, and begin 
to make water in great quantity; they are not refreſhed with flee 
and, in the morning, they feel thirſty and languid, and have , 
' quicker pulſe than at other times. „ 
THIS exceſs of pale urine, tho' moſt incident to people of weak 
nerves, yet, to diſtinguiſh it from the true hyſteric profluvium, may 
be called hectical or colliquative, as coming in the place of thoſe 
night-ſweats which often exhauſt ſuch as have had their veſſel 
weakened and their blood impoveriſhed by ſome diſeaſe, When 
the veſlels of the kidneys are relaxed, and yield too eaſily, or are 
too irritable, the fever raiſed in the night by the heat of the bed 
will naturally throw off the humour by them, rather than by the 
Pores of the ſkin: But, in the day-time, the whole body, and the 
loins in particular, being kept cooler, the blood will be leſs rare- 
fied, and will move with leſs force; whence the dilatation or in- 
creaſed alternate motion of the renal veſſels will abate, and conſe- 
quently the urine will be ſeparated in much leſs quantity, 
& increaſed ſecretion of the /aliva, is, like the copious limpid 
urine, owing to an unuſual motion of the veſſels of the ſalivary 
glands: And it may be obſerved, that, in patients whole falivary 
veſſels are weakeſt and moſt irritable, a ſalvation will oftener hap- 
pen, while, in thoſe whoſe kidneys are moſt apt to be affected by 
any diſorder in the body, a flux of pale water will be more frequent. 


IX. A nervous atrophy. _ 


A maraſmus, or ſenſible waſting of the body, not attended with 
ſweatings, any conſiderable increaſe of the excretions by urine or 
ſtool, a quick pulſe or feveriſh heat, may deſerve the name of ner- 
vous: Not that I would be thought by this to infinuate, that ſuch 
a diſeaſe proceeds from a diminiſhed ſecretion of the animal ſpirits, 
or from their vitiated quality. The fluid of the nerves does not ſeem 
to be that nutritious juice, by means of which the daily waſte of 
the body is repaired ® ; and we know too little of its propertcs, 

. = 6 make 


® See above, ch, 1. No. 9. 
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make it the foundation of our reaſoning on the nature or cure of 
diſeaſes. But this kind of atrophy, tho not, perhaps, owing to 
any fault in the ſpirits, or even in the brain or nervous ſyſtem in 
general, may yet deſerve the name of nervous, as it ſeems frequent 
ly to proceed from an unnatural or morbid. ſtate: of the nerves of. 
the ſtomach and inteſtines. ack 8 

Tux influence of the ſtomach in the animal œcoOmy, is greater 
chan is perhaps generally imagined: It not only contributes to the 
digeſtion of the aliment, but the whole ſyſtem is either invigorated, 
or affected with a languor, according to the different diſpoſition of 
its nerves. By proper food the ner ves of the ſtomach are grateful- 
ly ſtimulated, and the whole body is thence enlivened and ſtrength- 
ened ; ſo that, beſides its uſe for nutrition, food in the ſtomach be- 
comes, on account of its frmulus, altogether neceſſary, in ſome de- 
licate nervous people; for keeping up the ſtrength of the body and 
che due exerciſe of all its functions: And hence it is, that ſuch per- 
ſons become often faintiſh as foon as the greateſt part of the food 
has paſſed into the inteſtines; that ſtrong broths, tho' they may 
afford as much or more nouriſhment than ſome kinds of ſolid 
meat, yet do not ſatisfy the ſtomach, at leaſt for any conſiderable 
time, or enable us to endure much labour; and that, according to 
the different diſpoſition of the nerves of the ſtomach, different ali- 
ments are moſt grateful to it, and moſt invigorating to the body. i 
- We know, that an unnatural ſtate of the nerves of the ſtomach 
may either produce a craving or an averſion to food; that low 
{ſpirits and melancholy often proceed from that cauſe; nor is it to. 
be doubted, that when the nerves of the ſtomach are, from certain 
cauſes, affected in a manner ſomewhat different, an indifference for 
| food, a weak digeſtion, a languor, and coldneſs, a flow pulſe and. 
waſting, may be the conſequences *®.. 5 . 

Long continued grief, and ocher paſſions, too great application of mind, a gouty hu · 
mour, or the morbid matter of ſome diſeaſe imperfectly cured, remaining in the body, and 
thrown upon the ſtomach; as well as other cauſes, may bring on ſuch a ſtate of che nerves 
of that organ, eſpecially in thoſe whoſe nervous ſyſtem and alimentary canal are naturally 
too 
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A return * che gout to one of hisgreat 1 toes. 
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THE morbid affection of the nerves of the ſtomach, by ſympa- 
thy, impairs the vigour and energy of the whole ſyſtem ; whence 
the motion of the heart and circulation of the blood will become 


flower and more languid, the body will be deprived of its natural 


heat, and be affected with a general weakneſs, The patient decays 
daily, tho' exhauſted by no exceſſive evacuations, becauſe his food 
15 not converted into good chyle; a and the nutritious fluid in the 
blood either does not poſſeſs its uſual properties, or, on account of 
the languid manner in which all the operations of the body go on, 
is not applied to the ſeveral parts in ſuch a way as to repair the 


waſte they daily ſuffer. Further, the watching or want of refreſh- 


ing reſt, and low ſpirits or melancholy, which generally accom- 


pany this diſeaſe, may contribute to EVE the Proper nutrition 
of the body. 


THis atrophy is generally attended with great coſtiveneſs, and 


ſometimes with belchings, and other ſigns of flatulence in the ali- 


mentary canal. In ſome caſes, the urine does not exceed the na- 
tural quantity; there is no thirſt, and the tongue is clean: In o- 
thers, the diſcharge by urine comes at length to be conſiderably in- 


creaſed, a drought prevails, and the patient decays faſter. 


THE pulſe often differs little from what it is in health, except 


that it beats with leſs force. In ſome, it has a ſmall degree of 
quickneſs; and in others, it becomes a good: deal {lower than 1s 


natural, 


AFTER a nervous atrophy has continued long, and reduced the 
patient much, obſtructions ſometimes begin to be formed in the 


lungs, either from the languid circulation, or the fault of the 
fluids; a dry cough comes on, the pulſe grows quick, and a hectic 


fever is kindled, which, together with the original diſeaſe in the 
ſtomach, increaſes the decay, and haſtens the patient's fate. 


SOMETIMES this diſeaſe, after it has brought the patient very 
low, 


- 


too delicate and ſenſible. I had ſome. time Tnce a patent ſubject to fits of the gout at the 
diſtance of ſeveral years, who, after labouring under ſuch an atrophy as i am now treating 
of for eight or ten months, and uſing various medicines with no 0 great, benefit, was cured by 


- 
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low, ds 2 ſudden turn, without any apparent cauſe. The pa- 
tient, who had little inclination to eat, has an uncommon cra- 
ving and quick digeſtion, even of ſolid food, which uſed to lie 
remarkably heavy on his ſtomach: His pulſe becomes quick- 
er than natural, and his ſkin warm; his veins, which were con- 
tracted, appear ſwelled with blood; from being low ſpirited, he 
becomes more chearful, and daily grows ſtronger and plumper * : 
All which effects ſeem to proceed, in a great meaſure, if not ſole- 
ly, from ſome change in the'nerves of the ſtomach and bowels. 
| In other caſes, this diſorder goes off as ſlowly as it came on, 
and che patient does not recover fully till after a long time. 


X. A nervous or Wella de get 


EvERY difficulty of breathing, which is owing to a ſpaſin of 


the bronchial veſſels; or veſicles of the lungs, may, in a large ſenſe, 
be called a nervous or ſpaſmodic afthma ; but as in moſt aſthma- 
tic ailments, where the lungs are obſtructed, or loaded with 
phlegm, there 1s: generally more or leſs of x ſpaſmodic contraction 
excited in the air-veſſels of the lungs; I ſhould chuſe to define a 
ſpaſmodic' aſthma to be that ſpecies of difficult breathing, which is 
not owing to any obſtruction in the lungs, or load of humours 


compreſſing their veſſels, but to an uncommon contraction of their 


bronchial tubes and veſicles, whereby they do not yield, as uſual, 

to the preſſure of the air in inſpiration. 
Iu E prediſpoſing cauſe of this diſeaſe, is a particular weakneſs 
and delicacy or ſenſibility of the pulmonary veſſels and nerves, 
which renders the muſculo-tendineous membrane, connecting the 
annular cartilages of the bronchia, liable to be affected with a ſpaſ- 
modic contraction from ſuch occaſional nn; as in a ſound ſtate: 

of the lungs would not produce this effect. 

* ESE cauſes may be reduced to the following: 

AN x acrid or noxious matter in the blood, whether of the 
DOT OI Oy arthritic, 


see Tcaſe of this kind, in a young lad 1 of 14 years of age, deſcribed under No. 13. of 
_ this chapter, 
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arthritic, rheumatic, or ſome other kind, thrown on the lungs, and 
irritating their nerves. 
As a proof of this, I have known a erin affected ith a fit of 


the ſpaſmodic aſthma, ſuddenly relieved by a gouty pain in his 


great toe, and become worſe after a 2 or two, when this Pain 
went off, 


2. SYMPATHY with the ſtomach. When the nerves of this or- 


gan are diſagreeably affected by wind, phlegm, or crudities, the 
lungs, if they are more than uſually irritable, often ſuffer by ſym- 
pathy, and are ſeized with a ſpaſm. Further, when the ſtomach 


is much diſtended by wind, it may, by preſſing upon the dia- 
phragm, increaſe an aſthmatic fit. 


3. As hyſteric fits and ſpaſmodic cholics are e often occaſioned by 


violent affections of the mind; ſo I have known ſudden fear bring 


on an aſthmatic paroxyſm, in a woman who was ſubject to > frequent 


1 attacks of this diſeaſe. 


„ ſudden diminution of the perſpiration or contraction of : 
the cutaneous veſſels from cold, may, by turning the humours in 


too great quantity upon the lungs, occaſion a fit. The cold af- 
fecting the cutaneous nerves may alſo, by ſympathy, produce 
ſome kind of ſpaſm in the air-veſſels of the lungs. 


5. Too great loſs of blood will, in thoſe who have very delicate 
or irritable lungs, be ſometimes apt to produce aſthmatic 185 ra- 


ther than other nervous ſymptoms “. 


6. So ME fixed obſtruction in the lungs, ahi at all times, 
makes the breathing ſomewhar leſs free than in perfect health, 


eſpecially if any conſiderable exerciſe is uſed, and which, when 


ſome of the above- mentioned cauſes concur, produces an aſthma- 
tic fit, which indeed, ſtrictly ſpeaking, is of the mixed kind. And 
here it may be proper to obſerve, that among the many patients 
liable to periodical fits of the aſthma, there are but very few who 
have not ſome obſtruction or other obſtacle conſtantly remaining 
in their lungs; ſo chat a true nervous or ſpaſmodic aſthma, with- 
out any other fault in the lungs than an uncommon delicacy or 

irritability 


„ See an inſtance of this in Dr Barry 8 creatiſe on the three digeſtions and diſcharges of 
the human body, p. 294. 
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'Tritability of their nerves, is a diſeaſe which we ſeldom meet 
with; and, on this account, I have ſubjoined the following caſe. 

A girl, healthful, welt made, and of a ſeemingly good conſti- 
rution, began, at the age of ſeven years, to complain of a pain 
at the lower part of the /fernum.. This pain, which returned after 


no certain intervals, became gradually more ſevere during the ſpace 


of near two years; after which, in place of it, the patient began 
to be affected, at times, with a difficulty of breathing, which re- 
turned frequently, without obſerving any certain periods; as a 
weck, a fortnight, or a month, would ſometimes interveen between: 
the fits. She was generally ſeized with the fits all at once; and 
after breathing with the utmoſt difficulty for half an hour, ſome- 
times more than an hour, ſhe would, of a ſudden, become perfect- 


ly well, and fall a dancing immediately after with her companions. 
It was obſervable, that this girl had no complaint of her ſtomach, 


no cough, nor other apparent fault in her lungs; nor did ſhe uſual- 
ly expectorate phlegm when the fit. went off; and; except in time 


of the aſthmatic. paroxyſm, breathed with the ſame caſe as any per- 


ſon in perfect health. After having been ſubject to returns of this 
ſpaſmodic affhma for above two years, ſhe died of a continued fever, 
in which her head was greatly affected. 

Was this diſtemper owing to ſome morbid matter in the blood, 
which firſt affected the parts about the ſernum, or perhaps the 
mediaſtinum, with a painful ſenſation, and afterwards falling on the 


lungs, and irritating their nerves, occaſioned a ſpaſm or true cramp 


of their aereal veſſels? I ſhall only add, that fits of the ſpaſmodic 
_ aſthma are ſometimes preceded by a great diſcharge of pale urine; 
ſo that the patients. can. foretell them a — or two before they 
come: on. 


XI. A nervous cough: 

A cough may be called nervous; when it does tiot proceed from 
any phlegm, obſtruction, or other irritating caufe in the lungs them- 
ſelves, but from ſympathy with ſome other part whoſe nerves are 


Uigreeably affected, Of this kind is that dry cough which is oe- 
4 G — caſioned 
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caſioned by worms, or by recthing 3 in children. A cough with very. 
unuſual ſymptoms has alſo been owing to water in the pericardium 
and other diſorders of the heart, when the lungs themſelves appear- 
ed to be ſound. But inſtead of making any further obſervations on 
this ſubject, I ſhall give a particular: account of a very extraordinary 
cou gh of the truly nervous or ſympathetic kind. | 

A girl aged eight, in January 1760, was ſeized with a dry couph, 
which continued for two or three months, notwithſtanding ſeveral 
remedies that were uſed to remove it. In October following the 
cough returned with as much violence as before, and with this dif- 
ference only, that it was rather more ſevere when ſhe ſat up than 
when ſhe lay in bed. Altho' her ſkin was cool, her pulſe ſcarce 
quicker than uſual, ſome blood was taken away, and a vomit was 
given, but without any good effect. Upon a ſuſpicion that this 
cough might be owing to worms in the ſtomach or inteſtines, ſhe 
took ſome powder of tin, and two doſes of rhubarb with calomel, 

The cough ceaſed in eight or ten days after uſing theſe medicines, 
altho' no worms were brought away by them. 

TowaRps the end of December 1760, this girl, after having 
been in good health for ſix or ſeven weeks, was again ſeized with 
a dry cough, for which ſhe was twice blooded without any advan- 
tage; but ſhe found ſome relief, for a "ou days, by a bliſter ap- 

plied to her back. 

Azour the middle of January, the cough became more con- 
ſtant and ſevere when ſhe fat up, but never affected her when ſhe 
lay in bed. On the third of February, when I was s called, I found 
the following ſymptoms. 

WHILE ſhe lay in bed, ſhe had no —_ no difficulty in brea- 
thing, nor any pain or uneaſineſs in her breaſt ; her ſkin was cool, 
her tongue moiſt and clean, her appetite good; and ſhe was as 

chearful as uſual, Her pulfe beat then about go times in a mi- 
nute; it was of a moderate ſtrength, but a little irregular. When 
ſhe ſat up in bed, her pulſe became quicker by ten or twelve ſtrokes 
in a minute, but ſhe ſtill was free from che cough : and every other 

complaint; and 1 in this Poſture the continued moſt Part, of res 2 
| en 
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When ſhe ſtood either on the bed, or on the floor, or when ſhe 
ſat on the bed- ſide, or on a chair, ſhe was immediately ſeized with 
the cough, which continued without intermiſſion, until ſhe lay 


down again. The cough was dry and convulſive, for ſhe could not 
reſtrain it for one moment; it was attended with a pain in the 


fer num, about an inch or more above the xiphoid cartilage, which 


.. 
Wr ſhe ſtood on ee feet, her pulſe became very Cinall and 


irregular, and beat at the rate of 200 times in. a minute. 


Ar different times, in the months of February and March, FT: 


frequently repeated the following experiments with a view to diſco- 
ver more of the nature and cauſe of this uncommon cough. 


. WHEN ſhe lay on her back, acroſs the bed, with her legs 
e over it, ſhe was free from the cough, but was s immediate- 


ly troubled with it when ſhe ſat up. 


2. WHEN {he fat up in the bed, or fat on the floor, with het 3 


thighs and legs in a horizontal poſture, ſhe did not cough at all. 
3. WHEN ſhe fat in the bed, and drew up both her legs as cloſe 


as ſhe could to her thighs, ſhe was then attacked With the cough, 5 


and with the pain in her breaſt. 


4. WHEN ſhe fat in her bed on the bolſter and pillow, with 


ber thighs and legs inclining a little downwards, ſhe had no cough. 
5. WHEN ſhe kneeled down, either on the floor or in the bed, with 
her body ere, ſhe was immediately ſeized with the cough, and 


the pain in her breaſt. 
6. WHEN ſhe lay on her back, with her head and ſhoulders as 


low, or a little lower than her body, ſhe coughed withour inter- 
miſſion, as ſhe did alſo in an erect poſture. . | 
7. In a prone poſture, with her head as low, or r lower thin her 
body, ſhe coughed inceſſantly, and was like to be ſuffocated ; hut 
as ſoon as her face was a little raiſed and Hipported on n the bolſter 
or pillow, the cough F ee 
THE cough, the pain in her breaſt, and ſenſe of ſuffocation 


were greater, and her pulſe was ſmaller, quicker,” and more irre- 
gular, 


pain ſhe never felt in any degree when ſhe lay down or fat up in 


ſtanding that foot and ancle continued, for ſome time, to be warm- 
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gular, when her head was low, than when ſhe ſtood upright; but 
Hing low on her face ſeemed to give her ſtill greater uneaſineſs than 
lying low on her back. 

8. SHE lay on either fide with eaſe, and without coughing, un- 
leſs when her head was as low, or lower than her body. 

9. WHEN ſhe fat or ſtood with her feet in warm water, ſhe 


had neither any difficulty in breathing, nor inclination to cough, 


nor pain in her breaſt; but ſhe coughed without intermiſſion, the 
moment her feet were taken out of the water. 


WHEN ſhe ſat with her feet in the warm water, her pulſe beat 


120 times in a minute; and, when ſtanding in it, between 130 


and 140 times. When ſhe ſtept out of the water, and ſtood on. 


the floor, the cough inſtantly returned, and. her pulſe roſe to 200 


in a minute. 

. WHEN the heat of the water was reduced (by] pouring mme 
at water ſlowly into it) from above 100 degrees of Farenheit's 
ſcale, to about 70, the cough returned with its uſual violence; 


and altho' ſhe far in a chair, her pulſe roſe from about 120 to near 
190, and became ſmall and irregular. After this, upon gra- 


dually adding boiling water, fo as to raiſe the heat of the bath to 


88 or 90 degrees, the cough ſtopr, and her pulſe became Faller, 


much flower, and more regular. 


11. WHEN ſhe coughed the moſt violently, if the ſoles of her 


feet were only made to touch the warm water, ſhe grew immedi- 
ately eaſy, and continued lo, altho her feet were not wholely i im- 


merſed. - 


4.2 Wu EN one of her ſer was taken out of the bath, the cough: 
was not prevented, by increaſing the quantity of warm water, ſo 


as to make it not only cover the other foot, but alſo a - good * 


of the leg. 
13. AFTER her feet had been, for ſome minutes, in wn 


ed to about 114 degrees, one of them was taken out of it, and 


that inſtant the cough returned with its uſual violence; notwith- 
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er than the body naturally is, or than was neceſſary to prevent 
coughing upon putting the foot into the warm water. 

14. WHEN one of her legs was taken out of the water (warmed 
to about 96 degrees) and wrapt in a dry or wet piece of flannel, 


whoſe heat was at leaſt 114 degrees, ſhe coughed as uſual ; but was 


relieved as ſoon as her foot was again put into the warm water. 


15. WHEN her feet were covered with dry ſand, heated to above 
110 degrees, ſhe coughed with the ſame violence ſhe uſed to do on 
| the floor. Nor was the cough, either when ſhe ſat or ſtood, pre- 


vented by the flannel wrung out of hot water, and applied round 
her feet and legs; altho' an equal or a greater degree of heat 
was by this means communicated to theſe parts THAN by the pe- 
diluvinm. 

16. WHEN her hands were dipt in warm water, ſhe continued 


as free from the congh as when her feet were bathed. But a 
bottle filled with hot Water and held between her hands had no 


ſuch effect. 


17. WHEN one of her feet was taken out of the bath, altho' the 


hand of that or the other ſide was put into water of an equal or a 
greater heat, ſhe coughed without intermiſſion; but as ſoon as both 
hands were dipt in the warm water, ſhe coughed no more. 

18. I made her breathe over the ſteam of hot water, when one 


of her feet was taken out of the pediluvium ; but this did not pre- | 


vent the cough. 
19. WEN ſhe lay with her head as low or lower than her bo- 


dy, (No 6. and 7.), warm water then applied to her hands or feet 


had no effect in preventing or leſſening che cough ; but in every o 
ther poſture it kept her quite eaſy. 


20. Ir one or both hands were dipt! in cold water, ſhe was pre- 


lently ſeized with the cough, and with the pain in her breaſt, whe- 


ther ſhe lay in bed or ſat with her feet in warm water. The ſame 


thing happened when her palms were applied to a quart bottle of 
cold water; with this difference, that the cold water inſtantly rai- 
ſed her cough ; whereas the cold bottle took two or three fe- 
conds before it could produce that effect. The cough was allo 
raiſed by applying a bottle full of cold water to her ſtomach. 
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21. WHEN ſhe lay with her legs hanging over the bed - ide, 
(N? 1.), ſhe began to cough as ſoon. as the ſoles of her feet touch- 

ed ſome cold water. 

22, THE putting her hands in cold water, when ſhe lay in bed; 
not only excited the cough, but raiſed her pulſe from about 90 to- 
above 180 ſtrokes in a minute. 

THESE experiments were often repeated between the 3d of Fe- 
bruary and the 8th of March; but ſome time after this, I found 
the following difference with * to ſome of ny above mention- 
ed ſymptoms. 

23. ON the Iſt and 4th of April, when he lay bol the bed 
with her head ſupported by a pillow, and her legs hanging over; 
(Ns 1.), ſhe was immediately attacked with the cough, and hes 
pulſe became ſo ſmall and quick, that P could not exactly count it; 
but I was ſure it did not beat leſs than 18 or 20 times in five ſe- 
conds (No 9.). Upon raiſing her legs, ſo. as. to bring them to a 
horizontal poſture, the cough immediately ceaſed, and her pulſe in 
a minute after beat only ten times in five ſeconds. As ſoon as her 


legs were allowed to hang down Bain, the g returned with its 
uſual violence. 


24. ON the 5th April, by: putting one of her hands-i into yooll War 
ter when a-bed, ſhe was ſeized with the cough, and her pulſe be- 


came very ſmall, and beat at leaſt 20 times in five ſeconds (No 22.), 
Or late, ſhe felt more uneaſineſs and pain in her breaſt, with a 
greater fenſe of ſuffocation, when the was ſeized with: the cough, 
either upon a change of poſture, or putting her hands into cold 
water. And her pulſe, which uſed to be about 90 when ſhe lay in 
bed, was now at 96 in a minute: but her {kin continued cool, {he 
Had no thirſt, and her appetite was good. 
IT will be proper to add, that ſhe "an had no. expedoration from 6 
the beginning. 
FROM the above facts it appears, 


(a) THAT an erect poſture does not excite che cough, PI ei 
ther the legs or thighs be much bent, or in a depending or perper- 
dicular ſituation, See N* 1. 2. 3. 4. and . above. 


(b) THAT 
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00 TuAr a depending ſituation of the legs did not, at firſt, oc- 
caſion the cough, unleſs when the body was erect; but afterwards, 
that poſture of the legs had this effect, altho' the body lay hori- 
zontal. Ne 1. and 23. Her pulſe alſo became a great deal quick- 


er in this attitude than it had formerly been, either when ſhe ſat 


up, or when ſhe ſtood; whence it would ſeem that the cauſe of 
the diſeaſe had been gradually increaſing from the third of Febru- 
ary to the 1ſt of April. No 9. 10. 23. and 24. 

(c) TE AT when the head and ſhoulders are as low, or lower than 
the body, the cough is is ſtill more ſevere than when ſhe ſtood up- 
Tight, Ny. 

(d) From the experiments s already. related, TI was ready to ima- 


gine that the cough might be owing to fome tumour or other fixed 
cauſe in the breaſt, which, in certain poſtures, ſo ſtrongly irritated 
that part of the lungs which it touched, as to occaſion a conſtant 


convulſive motion of the muſcles of reſpiration ; but the following 


experiment, which I nin repeated, ſoon diſlipated this hoy 


retical ulufion. 
WHEN my patient lay in bed, upon extending one of 3 feet, 


ſo as to bring it nearly to a right line with the leg, ſhe coughed 


violently, and her pulſe roſe from 94 in a minute to 18 in five ſe- 


conds: But when her hands were either ſtrongly bent inwards, or 


extended outwards, or when ſhe pulled ſtrongly or raiſed a con- 
iiderable weight with them, no coughing enſued. 

Wurm the cough was raiſed by ſtretching her feet, warm water 
applied to her hands immediately put a ſtop to it. 


FRo this experiment, as well as No 23. it may appear, that 
this extraordinary cough did not depend on any fixt obſtruction 


or tumour within the thorax irritating the lungs in certain poſtures. 


But, in this patient, the nerves of the lungs ſeem to have been en- 


dued with an uncommon degree of ſenſibility, and to have had a 


peculiar ſympathy with the legs and feet; whence, as often as they 


were in a depending ſituation, or the nerves, tendons, and liga- 
ments at the ancles, were ſtretched, an uneaſy ſenſation was felt in 
the lungs, which occaſioned an inceſſant cough. Altho the ſym- 
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pathy between the lungs and the other parts, appears to have been 
leſs remarkable, yet the ſhock which their nerves ſuffered from 
cold water (No. 20. and 21.) was fo ſtrongly felt in the lungs, as 
to occaſion a pain in the breaſt, together with the cough. 

WHEN the head and ſhoulders were lower than the body, the 
cough was more ſevere than in any other fituation, probably, be- 
cauſe in that poſture: the reſpiration is leſs free, and the blood 
paſſes with more difficulty thro' the lungs. 

(e) Wa RN water did not, by its preſſure on the nerves or blood- 
veſſels of the feet, prevent the cough, becauſe it was excited by cold 
water, whoſe weight is greater. Neither did the pediluvium pro- 
duce this effect by its heat alone, or even by its heat and moiſture ; 
for ſand or wet flannel of an equal or greater degree of heat . 
to the feet, did not prevent the cough. No. 15. and 16. 
(As the effects of the pediluvium cannot be deduced from its 
rarefying the blood by its, heat, neither can they be owing to any 
derivation of this fluid towards the inferior extremities z becauſe. 
warm water, whether it was applied to. the hands or the fect, had 
the ſame influence} in ſtopping the cough; and as ſoon as the ſoles. 
of her feet touched the-water, the cough- ceaſed.. No. 16. and 11. 

(g) IT remains, therefore; that warm water, by its. particular 
action on the extremities of the nerves to which it is applied, ren- 
ders the whole ſyſtem leſs ſenſible of any irritation; whence the 
too delicate lungs are leſs affected in conſequence of their ſympathy 
with the inferior extremities (4); However, when the patient lay 
with her head lower than her body, the warm water did not then 
prevent the cough; becauſe, in that poſition, the irritation: in the 
lungs was too great to be wholely removed by the anodyne power 
of the warm water: And, for the ſame reaſon, it ſeems: to have 
been, that the pediluvium did not prevent the pain within her breaſt 
and the cough, which were raiſed od dipping: her hands in cold. 
water. No. 6. 7. 19. and 20. 

() Ir appears from the above experiments, kbar warm water 
affects our nerves very differently, not only from a dry heat, but 
alſo from warm ſteams, or cloths dipt in hot water; a fact which 
ſeems 
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ſeems not to have been known, or at leaſt not ſufficiently attend- 
ed to, and which perhaps my afford ſome uſeful hints in practice. 
No. 14. and 15. 

(i) SINCE warm water, applied to the nerves, has a ier 
anodyne affect, not only to ſubſtances that are warm and dry, but 
even to warm ſteams or vapour; it 1s eaſy to ſee, how clyſters of 
warm water may give relief in pains of the bowels and other ab- 
dominal viſcera, altho' they do not communicate more heat to the 
great guts than they poſſeſſed before. 

(Y) LasTLY, the effects of the warm water in this caſe appear 
the more remarkable, as a pill conſiſting of half a grain of opj§;, 
and three grains of a/a fetida, given every evening and morning, 
for ſeveral days, had not the leaſt effect in GENE preventing or 
leſſening the cough. | 

BETWEEN the 20th of January and the 25th of derek: a variety „ | 
of remedies were preſcribed for this patient, without any advantage, CT { 

} 


vin. vomits, bliſters, and an iſſue between the ſhoulders, the bark, | 
powder of tin, rhubarb with calomel, pills of opium with aſa Tata, j 
boluſes of theriaca with camphire and valerian. | | | 
TowaRDs the end of March, I put her on a courſe of pills made 1 1 
of the extract of hemlock, which ſhe continued for two months. 
About the middle of May ſhe began to have leſs pain in her breaſt, 
and leſs ſenſe of ſuffocation and coughing, when ſhe ſat up out of 
bed, or walked through the room. Upon the 22d of May, theſe 
complaints left her altogether; and on the 28th of that month, 
| the cough was neither raiſed by ſtanding nor walking, nor when 
her head was laid lower than her body: Alſo cold water applied to 
her hands had now no effect in exciting the cough or pain in her 
| breaſt, On the 3oth of May, after walking a little abroad, the 
cough returned for a day or two. Upon the 3d of June, after ha- 
ving made a journey of about ten Engliſh miles in a chaiſe, the 
cough attacked her with as great violence as ever. Being now ful- 
ly convinced, that this ailment was not owing to any fixt obſtruc- 
tion in the lungs, but to an uncommon delicacy or ſenſibility in 
their — I ordered for her pills of extract of gentian and lima- 
4H 2 25 | tura 
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tura martis, which ſhe took twice a-day for about ten weeks. To. 
wards the end of July, the violence of the cough began to abate, 
and, for the firſt eight or ten days of Auguſt, ſhe was ſeldom troubled 
with it. On the 10th of Auguſt, it returned and continued to 
the 2d of September, when it left her entirely. In the month of 
November following, the had a flight attack of the cough and un- 
eaſineſs in her breaſt; which ſymptoms returned, for one day, in 
September 1762, fince which ſhe has been very rarely affected with 
them in any conſiderable degree. It was obſerved, that the returns 

of her cough after September 1761, were always owing to her uſing, 
exerciſe too Os 
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times. 


to mention, briefly, the general cauſes of A Went and weak, hard 
and ſoft, quick and ſſow pulſe. 


ventricles, whence a proper impulſe is not given to that fluid; or it 


XII. P ALPITATI ONS of the heart. ſmall a ſtream to the heart. 


1. IN thoſe whoſe nervous ſyſtem. 18 eaſily moved, any ſudden 
and ſtrong paſſion, but eſpecially fear, will produce. palpitations, . 
and an irregular motion of the heart, by rendering it more irritable, 
and, at the ſame time, by forcing upon it the venous blood in 
greater quantity than uſual *. 

2. THE regular motion of the heart may be alſo diſturbed by its 
ſympathy with the ſtomach, when this organ is diſordered, by 
wind, noxious humours, worms, or other cauſes; by the ſuppreſſion 
of ſome habitual evacuation;. by ſome acrid matter in the blood 
falling on the heart itſelf P; by inflammations or obſtructions in 
it or the pericardium, and by polypi- or oſſified valves; for theſe 
cauſes either render the heart more irritable than in a natural ſtate, 
or diſturb the free motion of the blood chrough the great velſels 
adjoining to it. 


the vaſcular ſyſtem, particularly the capillary arteries; in which 


muſt feel tenſe and hard *. 


TH1s. pulſe often occurs in pleuriſies, and other cfliucamatory: 
diſeaſes. It is to be obſerved, however, that in inflammations of 


with the heart, while the pain produces a kind of ſpaſmodic con- 
traction of the arterial ſyſtem, it often renders the heart ſo irritable, 
that, tho' the pulſe feels ſomewhat hard, yet it is very ſmall; be- 
cauſe the ventricles contract before they are ſufficiently filled. with 


tions of the ſtomach, bowels, and uterus f. On the other hand, 
when the lungs or liver are inflamed, the pulſe 1 18 generally ſofter 
and fuller, becauſe theſe parts have but little painful feeling; and 
therefore the vaſcular ſyſtem is ſeldom. affected with. any ſpaſm. 
RY It 


XIII. Tun pulſe often varying in quickacks, Qrengh, ad? ful-- 
| neſs, 


Fear or ſurprize ſcems to e a ſudden contraction bf the right: Anus FO and, 
perhaps, alſo of the adjoining trunks of the. vene-cave; for [ frequently, feel, upon any ſur- 
prize, a a ſudden contraction about my heart, while the veins in my bande and fingers feel as: 

if they were diſtended with blood. 

_ + 1 have often ſeen palpitations, which, as far a8 1 cotid hase, were owing ſole to an 
arthritic humour affecting the heart; 


have known ſome people, whoſs pulſe, in a natural ſtate, was Ar than that of moſt- 
others in the greateſt inflammatory diſeaſes. It is not probable, that in ſuch the coats of 
the arterial ſyſtem were more tenſe, and the paſſage from the arteries into the veins ſtraiter 
than uſual. N 


See above, p. 247. 


neſs, not only in different patients, but in the ſame at different 


To account for choſe variations G the pulſe, it will be faſficient 
1. As a ſtrong pulſe is owing to the ventricles of the heart expet- | 
ling, with a conſiderable force, that quantity of blood which they 
can contain; ſo a. weak pulſe may proceed from a debility of the 
may be owing to a too great iTtitability whereby the ventricles con- 
tract before they are ſufficiently filled; or to the want of a free cir- 


5 culation of the blood through the ange, whence it returns: in too 


2. A hard pulſe is owing either to a too great denſity of che 
blood, or to an obſtruction, or, oftener, a ſpaſmodic contraction of 


caſe the blood paſſing with difficulty into the veins, the arteries 


ſuch parts as are very ſenſible, and have a remarkable ſympathy 


the returning blood: And this is frequently the caſe in inflamma- 


. 
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It is, however, to be obſerved, that an inflammation of the exter- 
nal membrane of the liver or lungs is attended with conſiderable 
pain, and a hard pulſe, as in a pleuriſy. 

3. A too ſoft pulſe is owing either to a laxity of the whole veſſels, 
and particularly of the capillary arteries, or to a thinneſs or watery 
| Pate of the blood, which paſſes into the veins and ſecretory veſſels 

ſo eaſily, that it can exert little of its force in dilating the arteries, 
A ſoft pulſe is more common than a hard one, in thoſe patients 
who are ſubject to nervous or hyſteric complaints; becauſe too 
thin blood and a laxity of the vaſcular ſyſtem are more common 
in ſach, than denſe blood and a too great tenſion or ſpaſmodic con- 
traction of the arteries, which occaſion a hard pulſe. 

1. A pulſe quicker than natural muſt be owing to one or more 
of the following cauſes, v:z. an increaſe of the ſtimulating quality 
of the blood, its quicker return to the heart, or a greater degree of 
ſenſibility, and conſequently a greater aptitude for motion in the 
heart. 
10 THE ſtimulating quality of che blood | is increaſed, FED its be- 
coming too denſe or ſizy, by external heat, by freſh chyle, ſuch e- 
ſpecially as 1s prepared from animal food, or acrid and heating ali- 
ments; and by the mixture of any noxious humours bred in the 
body, or of malignant or poiſonous Muvid received from the air, 

() THE blood 1s made to return in greater quantity to the heart 
by all kinds of exerciſe, ſudden fear, and other ſtrong paſſions. 
(ec) Taz ſenſibility, and conſequently the irritability of the 
heart * is increaſed by various affections of the mind, or whatever 
increaſes the general ſenſibility of the nervous ſyſtem, by ſympathy 
with the other parts, eſpecially the ſtomach and inteſtines, when 
theſe are pained, or affected with a diſagreeable ſenſation, by an 
arthritic, ſcorbutic, or ſome other morbid humour thrown upon 
| the heart; and by obſtructions and inflammations in any part of 

| 3 the 


gee above, p. 296. &c. | p. 324. &c. and where it is proved, from undoubted experi- 
ments and oblervations, that the ritabiliey of the muſcles of animals depends on their 
ſenſibility, 
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the body, but eſpecially | in the lungs, pericardium, or 1n the heart 
itſelf. 

5. A pulſe flower than natural muſt be owing either to a diminu- 
tion of the ſtimulating quality of the blood, its flower return to 
the heart, or a leis degree of ns ed or aptitude for motion in 
that organ. 

(a) THE ſtimulating quality of the blood is leſſened by external 
| as by too weak or too ſpare diet; and by the blood being not of 
a proper denſity, but poor and watery from a. weakneſs of the vaf- 
cular ſyſtem. Hence, after great evacuations, the pulſe not only 
often becomes low, but very flow. I have ſeen, in patients recover- 
ing from fevers, or in women ten or twelve days after child-bear-- 
ing, the pulſe fall under fifty ſtrokes in a minute, and riſe after- 
wards to about ſeventy, its natural ſtandard when. the patients 
were ſtronger and their veſlels fuller.. In ſuch caſes, beſides the- 
poorneſs of the blood, and the. want of a ſufficient quantity of i it... 
a general languor and debility of the whole body probably con- 

curred to make the pulſe ſo very flow.. 

) Tux return of the blood to the heart becomes Ge when 
the body is at reſt, eſpecially in a horizontal poſture, and when the 
mind is not diſturbed by paſſions. 

(e) Tn E ſenſibility and irritability of the heart are leſſened by age, 
deep ſleep, and every medicine or diſtemper that impairs the ge- 
neral ſenſibility of the brain and nervous ſyſtem, as opium, a le- 
thargy, coma, apoplexy, Oc. Further, as the heart is often render- 

ed more irritable by its conſent with the ſtomach. and bowels, when 
theſe parts are diſagreeably affected by wind, the arthritic matter, 
or other cauſes ; ſo its irritability ſeems, in ſome caſes to be leſſen- 
ed by its ſympathy with theſe parts, when their nerves are affected 
in a different manner. Thus, worms or viſcid phlegm in the 

2 ſtomach. 


= — F % 8 . * —— 
_— * — A ee ee : = 
one — — * ans . — * 29 . 
* 2 4 — - 1 
ET * - 4 <- 2 2 an 
2 a 5 _ * > i „ 3 = „ — 3 * — — — —ů— — — K 
oo * 2 — "P7) x EE 1 4 _—_ yy . ">, — 
r « * — — — — — K $4 . — ö _ _ xs — HO. 2 — 
9 I _ _ 
We . * — a 
— — - 0 ——— - 7 4 CIS, ron A p — 1 y er I gx * _ - 
— — on 1 4 R * . *. - © — — — mi — d - £4 w_ _ * — 
"Ds , OD * y 5 _ — 4 —_— - 
« 1 2 $ 2 * wie arm ahes.'s M _ T — _ 
. wy 4 - 


r n 5 * 3 _ — — bY, 2 
*% — * On pod a FR 6 : : 2 bh K r - =" 1 
* 7 p : 4 . 


: Pn — Pr 
=> * — * A . 
- > 22 was” ir — 
5 a——— ˙ A eos. 
— — — 
45 — - — 9 


* — äDU—U — — — — Pom: — P 
- — — a, — . : > . 
> > ay u. nts — 2 8 


Vene - plerumque ſatis ſano corpore, ſi llomachus infirmus eſt, ſubeunt et 
1 quieſcunt,” Celſus de medicina, lib. 3. cap, 6. | 


616 OF THE MOST REMARKABLE 


ſtomach and bowels, or a violent pain of the ſpaſmodic kind af. 
fecting them, will ſometimes make the pulſe much ſlower than na- 
tural, as well as irregular : And long continued grief, melancholy, 
or low ſpirits, by impairing the vigour of the whole nervous as 
well as vaſcular ſyſtem, may render the pulſe ſlower than in its na- 
tural ſtate, unleſs ſome morbid cauſe quickens the motion of the 
Heart. 

FROM what has been ſaid of the cauſes of ie at flow- 
neſs, ſtrength, and fulneſs of the pulſe, it will eaſily appear, why, 
in nervous, hypochondriac, and hyſteric diforders, the pulſe is of- 
ten ſo different, not only in various perſons, but in the ſame per- 
ſon at different times. I ſhall therefore only add a few inſtances 
of the effect of thoſe ailments 1 in . the pulſe quicker or ſlow- 
er than uſual. 


(I.) A lady aged 38, who had loſt a great deel of blood in child- 
bed, on the eighteenth day after her delivery, at ſix in the morning, 
Was ſeized with a ſharp pain above the os pubis, darting towards the 
anus. This pain ſometimes extended upwards, and then over to 
the right ſide in the direction of the colon. Notwithſtanding her 
having taken twenty-five drops of laudanum, ſhe complained of a 
_ nauſea and inclination to vomit about half an hour paſt ſeven, and 


before two in the afternoon, ſhe vomited fix or ſeven times. About 


eleven in the forenoon, having had a clyſter adminiſtered with aſa 
 Fetida, ſhe had two ſtools, and paſſed a great deal of wind. Her 
pulſe, which, when ſhe was taken ill, beat 60 times in à minute, 
about ſeven in the morning began to grow quicker, and before two 
in the afternoon roſe to 130; but became feebler and ſmaller in pro- 
portion to its quickneſs. At this time, as ſcarce any thing would 
ſtay on her ftomach, a broth-clyſter was injected, with 40 drops of 
laudanum in it: After which ſhe lay quiet for two hours, and her 
pulſe came down to 120. From four in the afternoon to ten, ſhe 
took every hour ſome panada, with a little claret and cinnamon, by 
which her pulſe was reduced to 100 in a minute, and began to be 
fuller. After this, as the complaints in her ſtomach and bowels | 
decreaſed, her pulſe returned to its natural ſtrength and flownels. 
e * 


RY 
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A quick pulſe, as in the above caſe, is carefully to be diſtinguiſh- 
ed from a quick pulſe occaſioned by an inflammation, or a com- 


mon fever. In the former it is ſoft, and neither full, hard, nor 


contracted; it becomes ſmaller as it increaſes in quickneſs ; nor is 
it commonly attended with any great heat or thirſt ; but the ſureſt 
mark is, that it becomes ſlower upon eating a little fleſh-meat, 
drinking a glaſs of claret, or uſing caſtor and opium; all which are 


hurtful when the pulſe is quickened by inflammation, and for che 


moſt part in fevers. till their decline. 


HowEVeER, it may be proper to obſerve, that a quick pulſe, oc- 


caſioned by pain from ſpaſms or wind in the ſtomach or bowels, 
may, eſpecially in ſuch as are plethoric, upon continuing long, 
change its nature, and from being merely nervous or ſpaſmodic, 


become at laſt inflammatory ; that 1s the conſequence of an inflam- 


mation produced in the part affected with pain. | 5 
| (2.) Ax unmarried lady, between 30 and 40 years of age, was 


ſeized with a ſevere pain in her lower belly, and had been ill of it 
near two days before I was called. I found her pulſe at the rate of 


70 ſtrokes in a minute, and of a natural ſoftneſs. I ordered her, 
at bed-time, 25 drops of laudanum with as many grains of rhu- 
barb. She was eaſy through the night; but next morning, when 


the effects of the laudanum were over, and the rhubarb had begun 


to operate, her pains returned with greater violence, and ſhe had 
two ſtools. About noon, the pains increaſed, and then her pulſe, 
which, in the morning, had been juſt as the day before, became 

ſmaller and flower, ſo that at two in the afternoon it did not beat 
above 56 in a minute. At that time ſhe complained of a lowneſs, 


and a coldneſs through her whole body. I directed her to take 
ſome panada with wine and nutmeg, and ordered a clyſter with 


fifty drops of laudanum in it. This ſoon removed the pain, and re- 


ſtored the pulſe to its natural fulneſs and quickneſs ; the coldneſs 


went off, and her ſkin grew rather warmer than uſual. 

IN theſe two caſes we ſee, from the ſame general cauſe, viz. a 
ſharp pain in the bowels, oppolite effects, a quick pulſe in the firſt, 
and a flow one in the — and — the ſame medicine and diet, 
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viz, laudanum, panada, and wine, we find the pulſe made ſlower and 
fuller in the one, and quicker and fuller in the other. What might 
be the reaſon of ſuch a difference is hard to lay: Was it owing to 
the different kind of ſimuli affecting the nerves of the bowels, or 
rather to the different conſtitution of theſe two patients? 
MN acute pain in any part generally brings on an inflammation, 
and quickens the pulſe; but in people ſubject to nervous or Wolle | 
ric complaints, a violent pain in one ſide: of the head, in the ſto- 
mach, or inteſtines, often renders the puller lower and. more lan- 
guid. 
WHEN pain produces inflammation, it not only excites the 4 
ſels of the part into ſtronger and more frequent alternate contrac- 
tions. than uſual; but the heart and whole arterial ſyſtem are, by 
fympathy, rendered more irritable. On the contrary,. when an ir- 
ritation or pain in any part occaſions a ſpaſm, or continued con- 
traction of its veſſels, no- inflammation is produced in it; and the 
heart and vaſcular ſyſtem being, by ſympathy, alſo commonly af- 
fected with ſome degree of ſpaſm, perform their alternate motions 
with leſs freedom and readineſs ; whence the pulſe becomes ſlow, 
ſmall, and ſometimes irregular, and the whole body feels cold. 
Dots then the difference between pain, with. or without inflam- 
mation, conſiſt in the veſſels of the part affected being agitated, in 
the former caſe, with an uncommon alternate ene, and, in 
the latter, with a continued ſpaſm ? 1 5 ; 
WHEN, in delicate people, we meet with pain producing a quick 
but ſoft and feeble pulſe, and without any conſiderable increaſe of 
the heat of the body, we may ſuppoſe, either that, altho' the veſ- 
ſels of the pained part be affected with a ſpaſm, yet the heart does 
not ſuffer in this way, but is only rendered more irritable: by the 
pain; or that, notwithſtanding thoſe veſſels may be agitated with 
a greater alternate motion than uſual, yet, on account of the weak. 
ſtate of the blood or laxity of the ſolids, ſcarce any degree of in 
flammation 1s produced. 
(3.) A gentleman betwixt 30 and 40 years of age, who, for & 
veral years, had been much troubled with flatulent complaints, was, 
— TT OY — or TEES Dr MY RLLDEIIM after 
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after an error in diet, ſeized with a pain about the middle of the 
abdomen, ſtriking into his back, which ſoon became ſo intolerable, 
that, after having vomited up ſeveral doſes of laudanum, and had 
clyſters injected to no purpoſe, he was obliged to have recourſe to 
the ſemicupium for relief. His pulſe, which, in a natural ſtate, beat 
about 64. times 1n a minute, was, by the violence of the pain, re- 
duced to 44 ſtrokes in that time, and was befides ſmall, feeble, 
and often irregular. The warm bath not only relieved the pain in 
the bowels almoſt inſtantaneouſly, but alſo rendered his pulſe full, 
ſoft, and regular, tho' ſomewhat quicker than it uſed to be when 
he was in health. Some time after he came out of the warm bath, 
the pains returned with conſiderable violence, and his pulſe alſo be- 
came flow, ſmall, and irregular ; but upon having recourſe to it 
again, he was immediately made eaſy, and the pulſe returned near- 
ly to its natural ſtate, 

(4.) A youth of fifteen, of a ſtrong make, and ſeemingly heal- 
thy conſtitution, had, for ſome time, been ſubject, once in fix or 
eight weeks, to a violent pain in his belly, with an apprehenſion 
of immediate danger. During the time he was moſt troubled with 
theſe cholic pains, his pulſe commonly. beat only fifty times in a 
minute; but as ſoon as, by the uſe of laxatives, and aromatic bit- 
ters, he had got free of this -complaint, it returned to its natural 
quickneſs, which was about 80 ſtrokes in that time. 

(.) ANoTHER lad of 14 years of age, of a thin and delicate 
habit, and of quick and lively feelings, whoſe pulſe in health uſed 
to beat between 70 and 80 times in a minute, about the beginning 
of June 1757, was obſerved to be low-ſpirited and thoughttul, to 
loſe his appetite, and have a bad digeſtion. Altho' he loſt fleſh 
daily, yet he had no night-ſweats, no extraordinary diſcharge of : 
urine, and was coſtive. His tongue was clean, his ſkin cooler than 
natural, and when in bed, his pulſe beat only 43 times in a minute; 
nay, 0c the middle of July, when reduced almoſt to ſkin and 
bone, his pulſe, in a horizontal poſture, did not exceed 39. About 
the end of Auguſt, his diſtemper took a ſudden turn; he then be- 
gan to have ſuch a craving for food, with a quick digeſtion, that 

£12 he 
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he grew faint unleſs he eat almoſt every two hours; he had two or 
three ſtools a-day ; his pulſe beat from 96 to 110; his ſkin was 
warm, and his veins, which ſcarce could be ſeen before, became 
nov tag with blood. The ſtrong apprehenſions he formerly had 


of dying left him, he was ſure he ſhould recover; and accordingly, 


by the middle of October, he was plumper than ever he had b Og 
before. Towards the end of November, his appetite became mode- 
rate, and his pulſe gradually returned to its natural ſtate. 

Ir was obſervable, that the pulſe was ſloweſt towards the even- 


ing, and generally of a proper ſtrength and fulneſs. 


_ SINCE, with all my attention, I neither could diſcover the cauſe 


of this patient's firſt complaints, nor of the ſudden and contrary 


turn which they took afterwards, I ſhall not pretend to reaſon on 
his caſe; but 1 thought it deſerved to be mentioned as a good in- 
ſtance of a nervous atrophy, and of the effect of ſuch diſorders in 


making the pulſe much flower chan ever it has been obſerved. i in 


a natural ſtate. 


XIV. PERIODICAL headachs; IP 
THESE either affect almoſt the whole head, eſpecially in che fore- 


part, or only one fide of it ; ſometimes no more than one of the 


eyes, with part of the fore-head and temple of the ſame ſide. They 


generally return once a-day, nearly at the ſame hour, and as regu- 


larly as the fit of a quotidian ague. In ſome caſes they are attend- 


ed with a viſible ſwelling, not only of the eye affected, but alſo of 


that ſide of the forehead. Sometimes the eye ſeems to ſink within 
its orbit; at other times, nothing can be obſerved but that the eyes 
want their uſual luſtre, and look as if the perſon had watched long, 


or drunk too much. 


THE moſt common cauſes of periodic beadachiys in choſe who are 


ſubject to nervous diſorders, are, 


1. SYMPATHY with the ſtomach, by which the nerves chiefly of the 
fore part of the head ſuffer ; and the ſmall veſſels to which they are 
diſtributed are either affected with a continued ſpaſm, or. agitated 


with uncommon alternate contractions and relaxations; in conſe- 


quence | 


quence of which the patient feels a pain, ſtraitneſs, fulneſs, and pul- 
{ation about the fore-head and temples. 


2. A viſcid or acrid humour obſtructing or irritating the ſmall 


veſſels of the pericranium, muſcles of the head, or dura mater, and 
conſequently affecting the nerves of thoſe parts with a painful ſen- 
ſation. This may be often no other than a rheumatic, gouty, or 
ſcorbutic humour falling chiefly on the head. 

3. A particular weakneſs, delicacy, and ſenſibility of the nerves 
of thoſe parts of the head; whence, from ſudden changes of wea- 
ther, errors in diet, fatzgue of body, ſtrong paſſions, intenſe appli- 
cation of mind, ſuppreſſion of ordinary evacuations, or even from 
{lighter cauſes, theſe nerves being eaſily ſuſceptible of pain, the ſmall 

veſſels to which they are diſtributed become affected either with 
violent alternate contractions: and relaxations, or with a fixed ſpaſm. 
his ſeems to be confirmed by obſerving, that women liable to theſe 


periodic headachs ſuffer moſt ſeverely about the menſtrual periods; 
at which time it is well known, that iſſues and other ſores become 
generally more painful and inflamed, as. being more irritable and 
eaſily affected than the other parts. In any general indiſpofition, 


thoſe parts which are leaſt firm and ſound ſuffer moſt. 

How theſe headachs ſhould return every day, or ſometimes once 
in two days, is a hard queſtion. We know, that intermitting fe- 
vers obſerve very regular periods: And I have ſeen epileptic patients 
have fits once or twice every day, or once in two days, almoſt pre- 
ciſely at the ſame hour. Hyſteric convulſions and other diſeaſes 
have alſo been obſerved ſometimes to be regularly periodical. | 

Doxs the morbid matter in ſuch caſes, after being diſlodged by 
the violence of the paroxyſm, require a certain time before it is 
again collected or depoſited on the parts affected in ſuch a quan- 
tity as is ſufficient to produce a new fit? Such is the obſcurity of 


Nature in many of her operations, that we meet almoſt every where 


with appearances of which we are unable to give any ſatisfactory 
explanation. However, both in natural philoſophy and medi- 
cine, it is often ſufficient, at leaſt for the purpoſes of life, to know 
che certainty of ſome particular e altho we cannot ac- 
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count for them: Suffcit, fe quid fiat intelligamus, a quomode 
3 fiat ignoremus. Cic. 


XV. A giddineſs. 
TH1s may proceed from ſome of the cauſes which have been 


mentioned above, as producing periodic headachs, eſpecially when 
they affect the anterior part of the brain or dura mater. 


MaNx people ot a delicate, nervous, and vaſcular ſyſtem, after 


ſtooping and ſuddenly raiſing their head, are apt to be ſeized with a 


vertigo, which is ſometimes accompanied with a faintneſs. In this 
caſe, the veſlels of the brain, being too weak, ſeem to yield more 
than uſual to the weight of the blood, when the head is inclined ; 
and afterwards, when it is ſaddenly raiſed, and the blood at once 


_ deſcends towards the heart, thoſe veſſels do not contract faſt enough, 
1o as to accommodate themſelves to the quantity of blood remaining 
in them« At the ſame time the brain, on account of its too great 


ſenſibility, is more affected than uſual by any ſudden change. in 
the motien of the fluids thro' its veſſels. 
Ir ſeems to be owing to an uncommon delicacy and ſenübiliey 


of the retina, and indeed of the whole nervous ſyſtem, that ſome 
people become ſo giddy as to be in hazard of falling, if they 


look ſtedfaſtly into a glaſs that is kept conſtantly moving before 


288 or at any object that 1s turned ſwiftly round, 


XVI. A dimneſs of Gght without any viüble fault i in the eyes. a 
TH1s ſometimes proceeds from the ſtomach * ; in which caſe, the 
patients are only affected with it at particular times, when that or- 


gan is out of order, and by ſympathy affects the retina, optic nerves, 


or that part of the brain from which they take their riſe. I know 


a lady much troubled with a ſourneſs in her ſtomach, who, when this 


increaſes to a greater degree than uſual, ſees every thing indiſtinct- 
ly, as if a thick ſmoak or miſt was before her eyes; nor does ſhe 


get quite free of this, till by chalk, or crabs eyes, lime-water, mag- 


neſia 


* ln Obſervat. Med, lib, 2. 
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neſia alba, vomits, and bitters, ſhe has deſtroyed, in a great mea- 
ſure, the acidity in her ſtomach. 

I had ſome years fince a. patient of a very delicate nervous 9 
ſtem, whoſe eyes, when his ſtomach was much troubled with acidi- 


ty and flatulence, were ſometimes rendered. ſo- very ſenſible, that 
looking ſtedfaſtly on a crimſon colour, or coming ſuddenly from a 
bright light into a dark room, or from this laſt into the ſun-ſhine, 
would occaſion a giddineſs and pain above his eyes, together with. & 


ame! of licht, and a. bilious ü 


XVII. Lo w ſpirits, melancholy; and a mania. 

1. IN caſes of an irregular gout, when the arthritic matter falls: 
upon the ſtomach: and bowels, it frequently produces a nauſea, fla- 
tulence, low ſpirits, and other uneaſy ſymptoms. In ſuch, wind 
pent up in the ſtomach or inteſtines occaſions a diſagreeable tho 
not painful ſenſation, attended with a faintneſs, languor, and de- 
preſſion of mind. But at other times, when this arthritic matter 
has left theſe parts, we may obſerve, that a greater degree of fla- 

tulence, occaſioned by errors in diet, will have no ſuch effect. Low 

ſpirits, therefore, in hypochondriac and hyſteric caſes, may be fre- 
| quently owing to ſome morbid matter in the blood, flatulent and. 


improper aliments, or other cauſes affecting the ſtomach and 


bowels with a particular ſenſation; which, tho' not painful, never- 
theleſs is attended with great dejection of mind. 

2. Low ſpirits may be occaſioned by obſtructions in the hs. 
chondriac viſcera, viz. the ſtomach; liver, c. But as obſtructions 
often happen in thoſe parts without any remarkable dejection of 


mind, whenever they are attended with this ſymptom, it muſt be 


owing, principally to the nature of the obſtructing matter, or ra- 
ther to a particular morbid. ſtate of the nerves of thoſe viſcera. 


3. A mania, and the higher degrees of melancholy, may pro- 
ceed from ſome noxious: matter in the blood, carried, from the v 


cera of the lower belly, or other parts where it was chiefly lodged, 
to the brain. Of this I ſhall give an inſtance or two, that ſome 
time e ago occurred 1 in my practice. 

(a) A 
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(a) A gentlewoman upwards of 30 years of age, who had been 
long troubled with wind in her ſtomach and bowels, indigeſtion, 
faintneſs, languor, palpitations, and ſudden fits of terror, with a 
pulſe generally quick, but variable, having been for ſome little 


time much freer from theſe complaints than uſual, on the 24th of Ay- 


guſt, became all at once deprived of her reaſon. During the nights, 
and in the mornings, the talked incoherently ; but throughout the 
day ſhe had ſome intervals of reaſon. While ſhe continued in this 


way, her pulſe was better than uſual, and ſhe was quite free from 


her ordinary nervous ſymptoms. She had no ſharp pain in her 


head, but complained of an uneaſy ſenſation and great confuſion 
in it. Being coſtive, ſhe took ſome aloetic pills; but could not be 


prevailed on to uſe any other medicine. However, in a few days, 


| ſhe grew much better; and by the 5th of September entirely. reco- 


vered the uſe of her reaſon, but relapſed in ſome degree into ber 
old complaints of flatulence, indigeſtion, and palpitation. 


(Y) A gentleman aged between ſixty and ſeventy, after having 


"ben for ſome years free from the gout, began to have conſtant 
complaints of his ſtomach and bowels, and at laſt was ſeized, all 
at once, with a delirium, which, by the application of ſinapiſms to 

the ſoles of his feet, went off in a few hours. In two days the de- 
lirium returned, when, by bliſtering his legs, a pain came into one 


of his great toes, upon which he recovered his ſenſes entirely. In 
this manner the gouty humour moved backwards and forwards 


between his head and feet, for near two months, till at laſt, being 
more fixed in the brain, it brought on a continued and violent mad- | 


neſs, which no remedy could leſſen. In this ſtate he obſtinately re- 


: fuſed almoſt every kind of food, and died in a few weeks. 


4. SUDDEN terror, exceſſive grief, or other violent paſſions of the 
mind, in people whoſe nervous ſyſtem is very delicate, may affect 
the brain ſo as to produce a continued mania or melancholy. But 
in what manner the paſſions, or the morbid matter of nervous diſ- 
eaſes, change the ſtate of the brain, or common ſenſorium,and occa- 
hon ſuch diforders, 1 18 entirely unknown. 


7 XVIII. THE 
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XVIII. THe incubus, or night-mare. 
In this diſeaſe the patient, in time of ſleep, imagines he feels an 
uncommon oppreſſion or weight about his breaſt and ſtomach, 
which he can by no effort ſhake off; but groans, and ſometimes 
cries out, tho oftener he attempts to ſpeak in vain. He imagines 
himſelf to be ſtruggling with ſtrong men or devils, to be in a 
houſe on fire, or in danger of being drowned in the ſea or ſome 
river. In attempting to run away from danger, or climb up a hill, 
he fancies he falls back as much after every ſtep as he had advan- 
ced before. The terror excited by the frightful ideas attending the 
night-mare ſometimes occaſions a tingling of the ears, and a tre- 
mor over the whole body. bo: 
Tuts diſorder has been commonly ſuppoſed to proceed from a 
ſtagnation of the blood in the finy/es of the brain, or in the veſlels 
of the lungs; or from too great a quantity of blood being ſent to 
the head. 8 N 
THE bodies oofiure i in time of ls; and the preſſure of the 
ſtomach upon the aorta, in a ſupine ſituation, have been thought 
ſufficient to occaſion a more than uſual diſtenſion of the ſinuſes and 
other veſſels of the brain; and the weight of the heart preſſing on 
the left auricle and large trunks of the pulmonary veins may, it is 
ſaid, prevent the eaſy return of the blood from the lungs, and ſo 
produce an oppreſſion and ſenſe of weight and ſuffocation in the 
breaſt “. But not to enter into a particular examination of theſe 
opinions, which are far from being ſatisfactory, I ſhall only ob- 
ſerve, that, if they were true, ſome degree of the night-mare ought 
to happen to every perſon that lies on his back, eſpecially after eat- 
ing a full meal. Further, if a horizontal ſituation could overcharge 
the brain with blood, ſo as to occaſion the incubus, how comes it 
that people, who remain for ſome time in an inverted poſture, do 
not feel this diſeaſe beginning to attack them? And why does a 
lighter degree of the night-mare ſometimes ſeize people who ſleep 
in an erect ſituation in a chair ? As the weight of the ſtomach, 
4K | even 
® See Dr Bond's eſſay on the Incubur, chapter 2, 


| Something of this kind 1 have experienced myſelf, not only after eating, but alſo before | 
fupper, when my ſtomach was out of order, and troubled with wind, 
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even when filled with food, can have ſcarce any effect upon the 
motion of the blood in the aorta ; ſo the preſſure of the heart is by 
much too ſmall to be able ſenſibly to retard the motion of that 
fluid in the pulmonary veins; otherwiſe, people exhauſted by tedi- 
ous diſeaſes, who generally lie on their back, would be conſtantly 
affected with the incubus. 

We know, that certain medicines or poiſons, worms, and even 
corrupted bile, or other humours, by diſagreeably affecting the 
nerves of the ſtomach, produce an oppreſſion about the præcordia, 
wild imaginations, frightful dreams, raving, and inſenſibility: And 

there is no doubt, that low ſpirits, melancholy, and diſturbed ſleep, 
often proceed from a diſordered. ſtate of the ſtomach. Is it not 
probable that the night- mare has its ſeat chiefly in the ſame organ? 
If epileptic fits often proceed from the ſtomach, why may not the 
incubus, which has been conſidered by Galen as a nocturnal or 
flighter epilepſy, have its ſeat in that part? People troubled with. 
nervous and hypochondriac: ailments, and. who have delicate or 
flatulent ſtomachs, are more ſubject than others to this diſorder. 
A heavy or flatulent ſupper greatly increaſes the night-mare in 
1 thoſe who are prediſpoſed to it. The ſympathy of the ſtomach 
| | with the head, heart, lungs,. and diaphragm, is ſo remarkable, that 
there can be no difficulty in ſuppoſing the ſeveral ſymptoms of the 
iucubus to ariſe from a. diſagreeable. affection of the nerves of. that: 
organ. 
WHEN my ſtomach. Has Been out of 3 and torte with 
wind, I have often perceived a fighter ncubus ſeize me before I was: 
fully aſleep, the uneaſineſs of which would make me get up ſud- 
denly. As ſoon as I was quite awake, I was generally ſenſible IL had 
been affected with a weight and: uneaſineſs about my ſtomach, at- 
tended with a. faintnefs, and ſome ſort of oppreſſion or ſuffocation 
about my breaſt, as if the circulation in my lungs had been a good 
deal obſtructed; While I ſat up in bed, or lay awake; I. felt no- 
thing of theſe ſymptoms, except perhaps ſome degree of uneaſi · 
neſs about my ſtomach; but, when I was juſt about to fall aſleep, 
they began to return again. In this way I have. often gone - 
— — 1 * 
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for two hours or more in the beginning of the night. At laſt, ! 
found that a dram of brandy, after the firſt attack, kept me eaſy 
the whole night. This remedy has never failed to ſucceed with 
me, the few times I have had occaſion to try it; for of late, ſince 


my ſtomach has been pretty ſound, I have ſeldom felt in my fleep 


any of thoſe uneaſy ſenſations which reſemble the night-mare. 
FROM what has been ſaid, it ſeems probable, that in the incubus 
the ſtomach is commonly the part primarily affected: I ſay com- 
monly, becauſe ſymptoms like thoſe of the night mare may ſome- 
times ariſe without any fault in the ſtomach. Thus, I have known 


aſthmatic patients, whoſe lungs were much obſtructed, who, in 


time of ſleep, were greatly oppreſſed with a ſenſe of ſuffocation, 


and diſturbed with uneaſy dreams : And Dr Lower mentions a pa- 


tient, who, tho' he could ſleep pretty eaſily with his head inclined 


forward, yet, in the-oppoſite ſituation, he was always ſoon awaked 


with horrid dreams and tremors ; the cauſe of which appeared, at- 


ter his death, to have been a great quantaty of water in the ventri- 
cles of the brain. 


THE incubus | is moſt apt to ſeize perſons when lying on their back; 


| becauſe, in this poſition, on account of the ſtomach and other abdo- 


minal v2/cera preſſing more upon the diaphragm, we cannot inſpire 
with the ſame eaſe, as when we fit up, or lie on one ſide. Further, 


in that ſituation of the body, the food ſeems to lie heavier on the 


ſtomach, and wind in it does not eſcape ſo readily by the e/ophagus 


or pylorus as in an ere poſture, when theſe paſſages are higher 
than the other parts of the ſtomach “. We are only affected with 
the night-mare in time of ſleep, becauſe the ſtrange ideas excited 


in the mind, in conſequence of the diſordered ſtate of che ſtomach, 
| 4K 2 iT Fr 40 are 


3 When 1 * been liable 1 to be attacked with a ſenſation of f faintnek at my ſtomach, [ 
have found it always worſe when I lay on my back in the night-time, and become better 


when I got out of bed, or ſat up in it. And a middle aged woman who, in the morning 


was frequently ſubje& to faintings, found that ſhe could prevent them by getting up as ſoon 
as ſhe perceived them about to come-on. Further, when the miliary eruption does not come 
out properly in women after child - bearing, they are often affected with a ſenſe of faint. 


neſs, and with an oppreſſion in their breathing, which ſymptoms are rd work when 
they lie on their back, than when they fit Ee in bed, | 
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are not then corrected by the external ſenſes, as: they are when We 
are awake *; nor do we, by an increaſed reſpiration or other mo- 
| tions of the body, endeavour to ſhake off any beginning uneaſy 
ſenſation about the ſtomach. or breaſt. The incubus generally ſeizes: 

| one in his firſt fleep, but ſeldom towards the morning ;. becauſe at 
| this time the ſtomach 1s much. leſs loaded with food than in the 
| beginning of the night. 2 4 

| Ir the night-mare were owing to a ſtagnation: of the blood i in 
| the lungs from the weight of the heart, or in the ſinuſes and other 
1 veeſſels of the brain from the Horizontal poſture of the Body, it 
i would become greater the longer it continued, and would ſcarce 
| ever go off ſpontaneouſly : But we know, that this diſeaſe, after af. 
5 fecting people for ſome time, often gradually ceaſes, and is ſuc- 

925 | ceeded by refreſhing ſleep ;: for as ſoon as the load of meat or 
| wind, or other cauſe diſagreeably affecting the nerves of the ſto- 
mach, is removed, the oppreſſion and weight on the breaſt, wild 
imaginations; frightful dreams, .&c, vaniſh, as all theſe proceed o- 
riginally from the diſorder of the ſtomach. It is worth while, how- 
| ever, to obſerve, that as neitlier wind, tough phlegm, nor crudi- 
ties in the ſtomach, do ever accafiong the ſymptoms of the: hypo- 
1 5 chondriac diſeaſe, unleſs the nerves of that organ be indiſpoſed; 
0 {o neither a horizontal poſture, ſleep, nor heavy ſuppers, do. ever 

produce the night-mare, at leaſt in any conſiderable. degree, unleſs. 
the perſon be prediſpoſed to it from the particular. condition of the 
nerves. of his ſtomach : And here I ſhall juſt remark, that a plethora, 
as well as other. cauſes, may ſo affect the nerves. of the ſtomach as 
to give riſe to the incubus, Hence, a ſuppreſſion of the menſes in 
women, ſometimes occaſions this, as well as other diſorders: of that 
organ. It muſt, however, be acknowledged, that a plethora, by 
rendering the circulation. thro'' the lungs leſs free, may help to 
me or at leaſt. create, the oppreſſion of che breaſt in che 
| | : night-- 
„ had, — years W a patient affected with an ery/pelas- in bis face, who, when 
awake, was free from any confuſion. in his ideas; but no ſooner did he ſhut his eyes, altho' 
not aſl:ep, than his imagination began to be greatly diſturbed : He thought himſelf 


carried ſwiftly through the air to diſtint regions; and ſometimes imagined- his head, arms arms, 
and legs, to be ſeparated om his body, and to fly off different ways. 


= — — 
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night-mare: And hence it is perhaps that young men, who a- 
hound in blood, are often troubled with this diſorder. 

Ir has been obſerved above“, that violent or long continued: 
complaints of the nervous, hypochondriac, or hyſteric kind, ſome- 
times terminate in an apoplexy, palſy, jaundice, dropſy, tympany, 


or phthiſis. Now, from what has been ſaid, it will not appear 
ſtrange, that the brain and nerves may, by the continuance or fre- 
quent repetition of ſuch ſhocks, be ſo weakened or diſordered, that 
not only fatuity, a deep melancholy, or mania, but alſo a palſy or 
an apoplexy may enſue. Further, as nervous diſorders are often 
owing to ſome morbid matter in the blood, when this leaves the 
ſtomach and inteſtines, or other parts where it uſed chiefly to ix, 


and is thrown in a. great meaſure on the brain or origin of the 


nerves, it is eaſy to conceive _ a. ey or r apoplexy may be "OY 


conſequence. . 

AGAIN, fince bypass and hyſterie diſorders are ſome- 
times ocraſioned by obſtructions in the abdominal viſcera, and of- 
ten give riſe to them; and as from a bad digeſtion the chyle muſt 
be ill prepared, it will appear why thoſe diſeaſes do ſometimes ter- 
minate in the jaundice or dropſy. 

Ir has been obſerved alſo, that patients much afllicted with thoſe 
ailments have at length fallen into a tympanites, which may be thus 
accounted for. I have ſhown: above, that the great prediſpoſing 
cauſe of nervous, hypochondriac, and hyſteric diſorders, is a par- 
ticular weakneſs and delicacy or uncommon ſenſibility of the ſto- 
mach and bowels; whence, from ſlight cauſes, they are often af- 
fected with ſpaſms. Now, when the ſpaſmodic contractions of the 
alimentary canal do not continue long, the wind that was pent up 
is allowed to move from one place to another, and is at laſt expel- 


led either upwards or downwards: But when the ſtomach and in- 


teſtines, by reaſon of their weakneſs, and ſmall but continued 
ſpaſms, have been inflated by ſlow degrees, the irritation occaſioned 
by this diſtenſion increaſes the. ſpaſm ſo much, that the air conti- 
nually generated. by the. aliment in time of digeſtion 18 moſtly re- 


. tained,, 
See above, p. 531. 


' 4 
5 = 
„„ * 
4 * 
1 
C ? F „ 
7 
1 
1 
* * 
1 5 
. 1 * 
LH; 4 
*- 
' 4 
1 
N 9 
ak © Þ 4 
+»: = 
* 1 4 
8 ' 
11 F 
13 . 
ES 11 
= 43 
9 14 14 
141 1 
11 
1 
: * 
191 
905 ; 
i 
1 
9 
13 
Y 
1 
x 
| 
{0 


* —ů p 
rr 1 Z 
f Tt Py re i ta 
ny Loco a * on * 
—— 


—— YR 


D 
—— 9 g—__ 2 a aan 
„ - 


* — — —ü—ä— 2% Song f n 4 * RO — 
— — — — — — . TRIS ir; re 


2 ar A AS. On og 
— * — . 2 aid a ae ew. ” 8 
1 
ry . — wh 
— —— — — — — 
8 RR 0 R 


. — * wan 
44 — 


" « gg © w ATT; — 2 
2 rr — — — —» 
2 — — 2 m ater ae p 1 


—— 
i ng 
— — — — 


* 
n 


* 1 — . n : RIES 
— — — — — — — . . — A — —— . s — 
— - . 


— ner, 
* Eo Fa) 
* 
* a ** — - 
n — 
„ Na . 


— 


oO 


— — —ků—e — * 
0 — * — 
— —— 
2 nts. — one — 
r en — 
8 r . p 
I Sed ig 2 P 
ne $5. te 2 . 
aa YT IRS . e — W 
4 Fry VE £ 
— , * — 
. - vos — SIIT — 
3 . —. — os po 


„ 
r n — 8 * 
4 LN 4 > gn 2 —— 
3 I 1 25 
— * 4 
J A 
* * ASE 
6 N — — 
- „ ra ge e 
hon wig Le Ss 


* — - - > 
Te, INC; 3 Er a, n2 


530 OF THE MOST REM ARK ABLE 
tained, or at leaſt is not diſcharged in ſuch a quantity as to relieve 


the patient, or ſenſibly to diminiſh the ſwelling of the belly. 
LASTLY, a phthifis pulmonalis may alſo be the conſequence of 


nervous diſorders, when the morbid matter producing them falls 


chiefly upon the lungs, or when the vitiated CINE or blood torms 


obſtructions in that organ. 


AND here it may be worth obſerving, that while ahe morbid 


matter producing the hypochondriac diſeaſe chiefly affects the ſto- 


mach and bowels, the patients are always apprehenſive, and often 
greatly alarmed from any tri fling increaſe or variation of their com- 
plaints, as if they were in immediate danger of dying; but after 
this matter has left its old ſeat, and, by fixing on the lungs, has 
brought on an incurable phthi/is, they generally ceaſe to be appre- 
henſive or fearful, and cheriſh the hopes of life to the laſt. The 
reaſon is, that when the lungs are affected, there are no ſuch un- 
eaſy feelings excited in the body, nor fear and diſpondency in the 

mind, as when the ſtomach and inteſtines ſufter, which are not 


_only poſſeſſed of a much more delicate ſenſibility than the lungs, 
but have alſo a more remarkable ſympathy with the brain and = 
an nervous ſyſtem, 


CHAP. 


E zt. 


Of. the. CURE of Nenyous HyPoCHoNDRIAC, and HYsTERIC: 
Disk ERS. 


LTHOUGH it may be ſaid in general; that theſe diſorders: 
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are more troubleſome and laſting than dangerous, yet, as ö i 
they proceed from various cauſes, the danger, as well as the cure, 1 
muſt be often very different. Thus, when they are owing to an li 
original dehcacy of the whole nerves, or a debility of thoſe belong- 4 j 
ing to the ſtomach and inteſtines, they ſeldom prove quickly fa- 1 
tal, but ſcarce ever admit of a thorough cure. When they are i ö 
occaſioned by an arthritic matter in the blood, their cure will be ll 
almoſt as difficult as that of a chronic rheumatiſm, or of the gout | | 
itſelf ; and in ſuch a caſe, . perhaps the beſt that can happen is, I h 
that the morbid matter may throw itſelf off, by regular fits, in the it \f 
extremities,  When' they ariſe from too great or too ſmall a flux ä | 19 
of the menſes, if the uterus can be reſtored to a ſound ſtate, the WW. 


nervous ſymptoms: will vaniſh: of courſe. When great and con- 
firmed ſcirrhous obſtructions in the abdominal viſcera are the 
cauſes of hyp chondriac or hyſteric complaints, they are not only 
incurable, but likely to prove ſoon fatal. When they proceed 
from worms, phlegm in the ſtomach and bowels, or violent af- 
fections of the mind, they: may be often and ſometimes ſpeedily 
cured, Laſtly, when intemperance* in eating or drinking has 
brought on nervous ailments, they may be almoſt always leſſen- 


ed and ſometimes cured by. a Woe diet, moderate exerciſe, and: 
a few medicines, 


Bur, however troubleſome and obſtinate nervous diſorders often 
may be, they have ſome —..— attending them for the weak 
ö ſtate: 
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632 OF THE CURE oT 
ſtate of the blood and vaſcular ſyſtem in many of theft caſes ren. 
ders ſuch patients much leſs ſubject to * diſeaſes than 
thoſe of a ſtronger conſtitution. | 
From the account I have given of nervous, hypochondriac, or 
hyſteric diſorders, it will appear, as has been already obſerved, 
that their cure, far from being the ſame, muſt differ according to 
the various cauſes from which they proceed: and that the nume- 
rous warm, aromatic, ſtimulating, and fœtid medicines, which 
have been called nervous, or antihyſteric, however Proper they 
may be in ſome caſes, are nevertheleſs hurtful in others. | 
In treating, therefore, of the cure of thoſe diſeaſes, I ſhall not 
attempt to lay down any general method, to anſwer in all caſes or 
circumſtances, even for the ſame ſymptoms ; but ſhall endeavour 
to point out that particular treatment which ſeems beſt ſuited to 
the caſe, according to the various caufes from which it r 
ariſe. 


Bur, before 1 proceed, it will be proper to obſerve, OY as it is 
generally in the power of medicine to relieve, it is frequently be- 


yond the power of art to eradicate the diſorders we now treat of; 


and therefore it may be often of uſe to intimate this to our pa- 


- tients, eſpecially to ſuch as have fortitude enough to bear thoſe | 
evils which can neither be wholely prevented, nor fully cured. 


It is further neceſſary to acquaint every .patient, that, without a 


long perſeverance in a courſe of medicines, diet, and exerciſe, no 
great or laſting benefit can be expected. To this purpoſe is the 
following -paſſage of 'Montanus, which equally deſerves the at- 
tention of ſuch patients as are affected with nervous ailments, and 
of the phyſicians | who undertake their cure. © In curatione hu- 


ugs morbi (iz. hypochondriaci) non licet praefinire tempus men- 
15 t unius aut anni, ſicut in aliis contingat ; ſed oportet in toto 


vitæ ſuæ tempore curationi operam dare, interdum curationi, 
„ interdum praſerrationi, attendendo * 


Tar 
» Coaſil, 30. 


NERVOUS DISORDERS. 633 
THE general 1 intentions in the cure of nervous diſorders, may be 
reduced ta the two allowing, VIZ, 


I. To leſſen or remove choſe predifpoſing Fare in the body 
which render it peculiarly liable to nervous ailments. 


I. To remove or correct the b cauſes which, eſpecial- 
ly in ſuch as are prediſpoſed, produce the numerous train of ner- 


vous, hypochondriac, and hyſteric ſymptoms mentioned in the 


preceeding part of chis work 5 


I. THE great prediſpoſing cauſe of nervous diſorders is, as I 


have ſhown, a too great delicacy. or uncommon ſenſibility of the 
nerves in general, or of thoſe of the ſtomach and inteſtines, or 
other organs, in particular. If this fault in the conſtitution could 
be effectually cured, we ſhould always have. it in our power to 
leſſen the violence of nervous ſymptoms from whatever cauſe they 
might ariſe, and to prevent moſt of thoſe which proceed from ſud- 


den impreſſions made on the mind. But when the fault in the 
nervous ſyſtem, alimentary canal, or other parts, is original, i. e. 
natural to the conſtitution, and not the conſequence of ſome diſ- 
eaſe or irregularity in living, it does not admit of a perfect cure: 


The utmoſt that can be done is to leſſen it. 
Tu E beſt remedies to anſwer the firſt intention of cure, are 1 8 


ſuch as not only ſtrengthen the ſtomach and bowels, but the whole 


body, or thoſe which, by their peculiar action on the extremities of 


thoſe nerves to which they are applied, leſſen, for a time, the too 


great ſenſibility of the whole ſyſtem. 


1. THE remedies which have been found by experience to com- 
municate greater ſtrength to the body are, 
(a) BiTTERs, Of theſe, I moſt commonly aſe the radix gen- 


tang, ſummitates centaurii minoris, and cortices aurantiorum; the two 


former, as being leſs nauſeous and heating, than many of the o- 
ther bitters ; and the laſt, F e on account of its agreeable flavour. 
5 bee above, p. 530. Ge. — — 
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Theſe bitters may be put into any of the ſtronger white wines; 
but if the patient be troubled with acidity in the firſt paſſages, they 
ought to be infuſed in brandy or boiling water. The watery in- 


fuſion will be rendered more agreeable to many ſtomachs, by ad- 


ding to each Engliſh pint of it three ounces of the aqua cinnamomi 


fortis, or aqua aromatica of our Diſpenfatory “. 


THE ſtrength, as well as the doſe of theſe bitters, muſt be adapt- 
ed to the conſtitution and circumſtances of the patient. If they 
heat too much, they muſt be weakened, or taken along with ſome: 
drops of the elixir of vitriol T. When bitters lie heavy on the ſto- 
mach, and leſſen, inſtead of mending, the appetite, they ought to, 


þe omitted, and the cure muſt be attempted by: other remedies. 


() The BAR RK. This is more ftrengthening and leſs heating 


| than any of the bitters. It may be given either in ſubſtance or 


decoction, or infuſed: in cold or in boiling, water, in. n UNS FA, 
wine, brandy, „ 

TEE bark in ſubſtance, frequently diſigrees with. delicate ſto- 
machs, and occaſions. ſickneſs, gripes, and ſometimes a looſeneſs. 
An infuſion: or decoction of it in water, eſpecially if ſome grateful 
aromatic, ſuch as cinnamon or nutmeg, be added, is leſs apt to pro- 


duce theſe effects; but when. infuſed in brandy, with ſome bitters: 


or aromatics, it will agree well with. moſt people. The bark in ſub- 


ſtance often fits-lighter on the ſtomach, if a glaſs of red port be 


taken after every doſe of it; and. the gripes and purging, which it 


occaſions in ſome, may be certainly prevented by adding, for a few 


days, the confectio Faponica to it; for after the ſtomach and bowels. 
have been accuſtomed: to the uſe of the bark, it generally occaſions. 
either much leſs diſturbance, or none at all, 

Fo ſeveral years paſt, I have frequently yo the bark and: 
bitters in the followin g form. 


R. 
* The officinal compoſitions mentioned in theſe obſervations are always under ſtood to be: | 
work of the Edinburgh Diſpenſatory, vnleſs the. contrary, is expreſſed. 
. Mead Monita N P» 109, 


NERVOUS DISORDERS. 
R. Cort. Peruvian, Pulv. unc. iv. 
Rad. Gentian. 


Cort Avurant. ana unc. i fs. Miſce. 
Infunde in 180 vin. Gall lib. iv. in balneo arenæ per die vi, et cola. 


or chis tincture, 1 generally give one table · ſpoonful, with four or 
five ſpoonfuls of water, every morning, an hour and a half before 
breakfaſt, and between ſeven and eight in the evening. I ſome- 
times add to each pound of this tincture, an ounce or more of the 
ſp. lavend. comp. which 1 improves its taſte, and makes it fit better on 
ſome ſtomachs. 

have myſelf taken che above tincture in the morning, for eight 
months together, and with remarkable advantage. For three or 
four years before, I had been much troubled with wind in my ſto- 
mach, a giddineſs, and ſometimes a faintneſs, I obſerved in the 
morning, ſoon after taking this medicine, a grateful ſenſation in my 
ſtomach, accompanied with better ſpirits than I had at any time 
through the day, or than I ever found from drinking wine, even 
when I uſed it freely. I have ordered this tincture to many patients, 
who have taken it for two or three months ſucceſſively, and, after 
intermitting it for ſome time, have begun again. Moſt of them 
have found benefit, and thoſe moſt who uſed it longeſt. The caſes 
were chiefly weak and windy ſtomachs, with a general ener or 
debility of che nervous ſyſtem *, 


4L2 VVV 


® A married lady a 40, of a thin habit 4 e nerves, had bein: complaining 
for ſome years of a general weakneſs and feeblenels through her whole body, e pecially in 
her limbs, with a pain ſometimes in her ſtomach and belly, which ſhe attributed to wind. 
I preſcribed for her the tincture of the bark, &c. which the took once a-day for near two 
years, intermitting now and then a week or ten days, It had a moſt teufible effect in 
ſtrengthening her, and never failed to raiſe her ſpirits, When, after iuteruntting tnis me- 
dicine for a longer time than uſual, her old complaints have begun to return in a leſs de- 
gree, a few doſes of it have, almoſt always, put her to rights again Another ma ried lady, 
aged between 30 and 40, of a delicate nervous tyſtem, and attette 3 with wind in her ſto- 
mach, giddineſs, flying pains through her body, trequent fits ot loojenels in a morning, 
feebleneſs, and low fpirits, was, by the uſe of the ſawe tincture for near two years, (inter- 
mitting it now and then for a month or more at a time), cured, in a great meaſure, of all 
her complaints, except that ſhe continued ſometimes to be troubled with the pains, and 
omething of the low ſpirits, Ah in a much leſs A5 than Os ” 
Were 
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WHEN acids do not diſagree, twenty or thirty drops of the elixir 
of vitriol may ſometimes be taken with advantage in each doſe of 
the tincture. This elixir taken twice a-day, in this or a larger 
doſe, in ſpring-water alone, has often good effects in ſtrengthening 
the ſtomach and reſtoring a decayed appetite; and is generally an 
excellent cooler when the ſtomach-complaints are attended with any 


degree of febrile heat, thirſt, and a white tongue. 


ALTHO' the bark 1s preferable, as a ſtrengthener, to any of the 


bitters, yet it does not wholely ſuperſede their uſe. The bark alone 
will not fit ſo well on many ſtomachs, as when it is joined with an 


agreeable bitter; and I think I have found more benefit myſelf 
from the above tincture, than from the bark alone either in ſub- 
ſtance or decoction. With regard to the fafety of taking, for a 
long time, the bark, againſt which many have had great prejudices ; 
I can ſay, that I do not recollect its proving hurtful in any caſe in 


which I have ordered it, unleſs where it happened to diſagree with 
the patient's ſtomach. About fourteen years fince, I ſwallowed in 
fixteen days, near four ounces of it in ſubſtance, when I laboured 
under a catarrhous cough, without feeling any bad effects from its 
 aſtringent quality. In a tertian intermittent, attended with a cough: 


and ſpitting, after the uſe of vomits and ſome pectorals, I have pre- 


fcribed the bark in the uſual quantity, without the breaſt being any 
ways hurt by it. I have had repeated experience of its virtues.in cu- 


ring a hoarſeneſs after the meaſles, unattended with a fever or difficult 


breathing; and in the chincough, when given early, and before 


any obſtructions are formed in the lungs, I have found it one of 


the beſt remedies. Laſtly, The ſucceſs of the bark in reſolving in- 


dolent glandular ſwellings *, may ſhew that it is not poſſeſſed of 
any conſiderable obſtructing t ee 
(c) STEEL, There are few medicines that ſo remarkably firengthen 


the ſtomach and bowels, and indeed the whole body, as iron and 


its preparations. The aſtringent quality of this metal was not un- 
ET 2 * 1 known 


Were it neceſſary, I could add many other caſes in which the ſame remedy has been re 
markably uſeful. 


* See Medical inquiries and obſervations vol. 1. 


NERVOUS DISORDERS. 657 


{nown to Dioſcorides, who recommends, for a weakneſs of the ſto- 
mach and inteſtines, water in which a red hot iron has been extin- 


guiſhed. 


Tu E. ſal martis was in great eſteem with Riverius ; but Sydenhara | 


preferred the filings: of iron to all its preparations “. 
THE filings have been commonly preſcnbed from five to fifteen 


or twenty grains; but altho' this laſt quantity will heat many peo- 


ple, yet, ſo different are conſtitutions, that ſome will bear a much 


greater doſe nay, I know a gentleman, who, for a weakneſs in his 


ſtomach and indigeſtion, has taken every day, for fome months to- 
gether, about 230 grains of the filings of iron, divided into three 
doſes. It is obvious, however, that theſe filings will act variouſly 
as they are finer or coarſer, and according to the quantity of an acid 
in the ſtomach: and bowels. They ſometimes occaſion, eſpecially 
in the more delicate conſtitutions, a diſorder in the firſt paſſages; 


in which caſe Sydenham has adviſed a few drops of laudanum to be 


taken with them at bed-time; but fifteen grains or a ALE of 
theriaca will have as good or a better effect. 


THOSE who cannot take the Iimatura martis will often bear 


Mynſicht's tincture, the chalybeate wine, and pyrmont or other ſteel 
waters of a weaker nature. I know a lady, whom fix or eight 


grains of the filings of iron will purge more ſtrongly than an or- 


dinary doſe of rhubarb, and yet fifteen or twenty drops of the 
tinftura martis Mynſichti give her no diſturbance 

I ſometimes order this tincture, or the mars ſaccharatus, to be 
taken at the ſame time with the tincture of the bark and bitters 


above mentioned ; but commonly I adviſe the chalybeates only at 


thoſe times when the patients intermit the bitters. 
THE chalybeate waters, altho' they contain bur a very ſmall pro- 
portion of iron, are often obſerved to have remarkable effects in 


{trengthening the body. Particularly, the waters of Bath in Somer- 


ſetſhire have been of great uſe to many, who, from a weak ſtate of 


the ſtomach and bowels, were affected with low ſpares and other 


nervous complaints. 


Ir 


Diſſert. epiſtol. ad D. Cole. 
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IT may be worth while to obſerve, that, notwithſtanding the re- 
markable effects of chalybeates in many «diſeaſes, yet theſe medi- 
cines, in a ſtate of ſolution, or in a ſaline form, do not ſeem to enter 
the blood ; for the late ingenious Dr Wright, having made a dog, 
who had faſted 36 hours, ſwallow a pound of bread and milk, with 
which he had mixed an ounce and a half of /al martis diflolved in a 
ſufficient quantity of water, and filtrated ; he opened the dog an 
hour after, and collected from the thoracic duct near half an ounce 
of chyle, which did not ſuffer the leaſt change of colour by drop- 

ping into it a tincture of galls; altho' this ſame chyle, after 3 of a 
grain of /al martis was e in it, acquired a deep Purpic colour 
from that tincture &. 

Ix al martis and other preparations of iron do not enter the blood, 
it is obvious, that they may produce their effects ſolely by firengch- 
ening the ſtomach and inteſtines; whence not only the digeſtion of 
the aliment will be better performed, but, by means of that remark- 
able ſympathy which ſubſiſts between the alimentary canal and the 
whole ſyſtem, a greater degree of vigour will be communicated to 
every part of the body: for there is nothing more certain, than that 

we feel ourſelves either vigorous and healthful, or feeble and ſickly, 


as the nerves of the ſtomach and bowels are in A a found or an in- 
firm ſtate. 


THE above medicines (a, b, 5 are to be uſed not for days or 
weeks only, but often for many months together, otherwiſe no great 
or laſting benefit is to be expected from them, In ſome caſes, it 
may be neceſſary not to omit their uſe, wholely, for years; for 
when the cauſe of any diſeaſe is deeply rooted in the conſtitution, 
thoſe medicines which are proper for removing it muſt be taken 
almoſt like our diet, not only regularly, but for a very long time, 
In ſuch caſes, it may be beſt to take the bark and bitters chiefly |. 
in the winter and ſpring-ſeaſon, intermitting their uſe now and 
then for a week or two; and in the ſummer to drink either ſome 
e en N 3 
| - Philoſophical Tranſactions, for 1750, vol. 50. part. 2. p. 595. 75 
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of the chalybeate waters at the wells, or a gill or more of the Pyr- 
mont or Hartfell Spa“ thrice a day on an empty ſtomach. 

(d) The Col D BaTH. Nothing perhaps ſtrengthens the nervous 
ſyſtem more ſenſibly, or gives a greater ſpring to all the veſſels, 
than cold bathing; for altho the water only acts immediately on 
the cutaneous nerves and veſſels, yet its ſtrengthening power is, 
by ſympathy, communicated to the inmoſt parts of the body. 

The cold bath, like the former remedies, ought to be long conti- 


nued. The mot proper ſeaſons for it, are the ſpring, ſummer, and 


autumn. It is enough, eſpecially for thoſe of a ſpare habit, to go 


into the cold bath three or four times. a week; but as it tends to make 
people thinner, thoſe who are too plump may uſe it daily. When the- 
ſtomach, liver, or other viſcera are much obſtructed, or otherwiſe 


very unſound, the cold. bath is improper, ſince: by turning the 


blood with more force. than uſual upon theſe parts, it may abtralez 


inſtead of leſſening the patient s complaints. 


Max inſtances might be given of the good effects of cold bath» 


ing in ſtrengthening people of delicate conſtitutions, and making 
them leſs ſubject to nervous ailments; but as ſo much may be 


found to this purpoſe in Sir John Hoyer's hiſtory of cold bathing, 


I ſhall only obſerve; that I have known it of great ſervice to. ſeveral 
women, who, chiefly, from a weakneſs of their nervous ſyſtem; were 


very liable to ſuffer abortion; and that a young lady, whole nerves 


ſeemed to have a very great degree of ſenſibility, from the intole- 


rable pain which ſhe felt from bliſters, and from the very uneaſy 
ſenſation which was occaſioned by every red pimple that roſe on 
her face, found more benefit from a long courſe, firſt of the cold 


bath, and afterwards of ſea-bathing, than- from bark, Fe, cha- 


lybeate waters, and various s other remedies, 


The Hartfell-Spa is a water which iſſhes from a mountain of that name near Moffat 
in North Britain. Itthas a ſtrong chalybeate together with an aluminous taſte, is much 
ſaturated with iron, and ſeems alſo to contain an aluminous ſalt, It is deſtitute. of that. 
ſpirit obſervable.in the Pyrmont water and thoſe of Spa near Liege, but retains its virtues 
longer, and may be carried to a great diſtance without being ſenſibly weakened, it is an 
excellent ſtrengthener, and has often been found ſerviceable. in weakneſſes of the ſtomach. 
and inteſtines with indigeſtion and flatulence. For a more particular account of this 
water, ſee. Eſſays Phyſical and literary, vol. 1. and Philoſoph. Tranſat, vol. 50. part 1. 
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To prevent miſtakes, it may be proper to mention here, that 
while I recommend bitters, the bark, elixir of vitriol, chalybeates, 
and cold bathing, as the beſt ſtrengtheners of a delicate nervous 


| ſyſtem, I do not mean that all theſe are to be uſed, eſpecially at 


once, by the ſame patient. In ſome caſes, the tincture of the bark 
with ſome bitters will be ſufficient. In others. more benefit may be 
found from ſteel in ſubſtance, or from the chalybeate waters; and 
ſometimes cold bathing may ſucceed, or at leaſt make the cure more | 
compleat, after internal ſtrengtheners have in a good meaſure failed. 
I ſhall only add, that when nervous complaints, ariſing principally 
from a delicacy of the nervous ſyſtem, are attended with a quick 
pulſe and a preternatural heat, bitters and ſteel are improper; but 


an infuſion of the bark in cold water, with elixir of vitriol, will 


often prove uſeful. 
(e) Alk. As a cool and dry air | braces and imparts vigour 


to the whole body, ſo nothing tends more to relax and weaken than 
hot air, eſpecially that which is rendered ſo by N fires, or by 


ſtoves i in ſmall rooms. 
WHEN the ſtomach and vowels" are weak, the body ought to be 


well guarded againſt cold, eſpecially in winter, by wearing a thin 


flannel waiſtcoat next the {kin ; for this will keep up an equal per- 
ſpiration, and defend the alimentary canal from many impreſſions 
to which it would otherwiſe be ſubject, upon oy ſudden change 
from warm to very cold weather. 

(Y ALIMENT. The food ought to be nouriſhing, but of eaſy 


digeſtion, and ſuited to the ſtomach of the patient. Fat meats and 


heavy ſauces are hurtful, All exceſs is to be avoided. Valetudi- 
narians ought never to eat more at once than they can digeſt with 


eaſe. Every time the ſtomach is over-loaded, its ſtrength is impair- 


ed, and its nerves are diſordered; but when one eats moderately, 


not only the ſtomach, but the whole body is invigorated and re- 


paired. Above all things, heavy ſuppers ought to be avoided, fince 


the ſtomach is more apt to be oppreſſed, with the ſame quantity 
of food, ma horizontal than in an erect Poſture ; and ſince the di- 


En 
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geſtion goes on more e in time of ſleep than when we are a- 
wake. 
WINE in exceſs enfeebles the body, and impairs the faculties of 
the mind. A few glaſſes in time of eating, or after it, may be 
- uſeful ; but more will load a weak ſtomach, and retard digeſtion. 
The beſt time to drink a little wine, is upon an empty ſtomach; for 
the liquor being, in that caſe, leſs weakened and more readily ap- 
plied to the nerves there, muſt have the greater effect in ſtrengthen- 
ing them. When my ſtomach has been weak, and when, after ha- 
ving been indiſpoſed, I had hot palms, was languid, and apt to 
ſweat upon motion, I have often found myſelf much better for a 
glaſs of claret, and a bit of bread, an hour or more before dinner; 
in this caſe, the wine cooled me, made my pulſe ſlower, and gave 
me more ſpirits and ſtrength, I have ordered claret in the ſame 
way to others, before dinner, and between ſeven and eight in the 
evening, with advantage. When children are weakly, have a 
tendency to the ſcrophula, or are inclined to the rickets; or when 
they have been much reduced by a fit of teething, I find a little 
claret once or twice a day, upon an empty ſtomach, an excellent 
{trengthener, and the beſt ens to the bark, which many 
children will not take. 
THESE good effects of wine thus add ſeem not to have been 
abe unknown to Celſus, who tells us,“ Si quis vero floma- 
* cho laborat, non aquam, Jed vinum calidum, bibere JE JUNUs 
ee 
WINE an general i is en to malt liquor, as being lighter, 
leſs apt to ferment, and leſs flatulent. For common drink, water 
alone, or with a little wine, is the lighteſt and beſt; but when 
the ſtomach and bowels are troubled with acidity, water mixed 
with a ſmall proportion of rum or brandy is greatly preferable to 
wine or malt- liquor. 
UNDER this head, it may not be improper to obſerve, that 
the frequency, now-a days, of ſtomach-complaints, and nervous 
ailments, as they are commonly called, may be partly owing to 


4 M ESE the 


"©" De modicina, Lb. 1. cap. 8. 
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the too great uſe of tea. I once imagined tea to be in a great mea- 
ſure unjuſtly accuſed; and that it did not hurt the ſtomach more 
than an equal quantity of warm water; but experience has ſince 
taught me the contrary. Strong tea drunk in any conſiderable 
quantity, in a morning, eſpecially if I eat little bread with it, ge- 
nerally makes me fainter before dinner than if E had taken no 
breakfaſt at all; at the ſame time it quickens my pulſe, and often 
affects me with a kind of giddineſs. Theſe bad effects of tea are 
moſt remarkable when my ſtomach is out of order. 

(s) ExERCISE. Exerciſe is of ſuch uſe for ſtrengthening the ner- 
vous ſyſtem, that, without its aſſiſtance, the moſt powerful medicines. 
will prove often. ineffectual. Of all kinds, riding on horſe-back has 
been juſtly eſteemed the beſt: It has been particularly extolled by 
Sydenham in hypochondriac and hyſteric diſorders. It greatly pro- 
motes digeſtion, ſanguification, the diſtribution and ſecretion of all 
the fluids; and ſtrengthens the whole body as well as the ſtomach 
and bowels. Riding is preferable to walking, as it ſhakes the bo- 
dy more and fatigues it leſs. But it is proper to obſerve, that any 
great exerciſe, eſpecially riding on horſeba ck, after a full meal, will 

diſorder the ſtomach, and retard digeſtion, inſtead of promoting 
mo 1 | | 

Fux ingenious. Dr Gilchriſt of Dumfries has recommended ſail- 
ing, as a kind of exerciſe well adapted to the cure of nervous com- 
plaints ariſing from. a weak ſtate of the. blood and alimentary ca- 
nal, and has given ſome inſtances of its good effects “. But. as we 
find it very difficult to prevail with any patient in this place to un- 
dertake a long ſea-voyage, I can ſay little on this head from my 
own experience. However, I have not only been well informed, 
that a gentleman who had been long ſubject to epileptic fits at land, 
was never ſeized with them when at ſea; but a young gentleman, 
lately my patient, who had a very delicate nervous ſyſtem, and whoſe 
ſtomach and inteſtines. were fo-uncommonly ſenſible, that a. ſingle 
ſtool, procured even by the elixir ſacrum, made him faintiſh ; and 
vomiting or purging was almoſt. ſure to bring on fainting fits ih 
8 lig t 


'® See his Treatiſe on the uſe of lea · voyages in medicine. 
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flight convulfions : This perſon, I ſay, had his conſtitution fo chan- 
ged while he was at ſea, that althe during a voyage of four or five 


weeks, he vomited much every day, and purged frequently; yet he 


had neither any faintings, nor was ſenſible of any particular weak- 
neſs in his ſtomach -or bowels. After this voyage, he had no re- 
turn of thoſe fits to which, for ſome time before, he had been liable, 


till at the diſtance -of eight months, when he applied a bliſter to the 


under part of his breaſt; the pain of which, when the bliſter was 
taken off, occaſioned faintings with flight convulſions, 
FRICTION of the legs, arms, trunk of the body, and abdomen, 


with a fleſh-bruſh, with flannel or a coarſe linen cloth, is a kind of 
exerciſe that ſtrengthens, promotes the circulation, and is e 


larly beneficial when the bowels are weak. 


LyI NG too long in bed will weaken and relax; While exzly . 


ſing, like gentle exerciſe or cool air, will brace and invigorate the body. 
() AMUSEMENT. The mind ought to be diverted and kept as 
eaſy and chearful as poſſible; ſince nothing hurts more the ner- 


vous ſyſtem, and particularly che concoctive PORE, than fear, 


grief, or anxiety. 
2, BuT as the remedies (a, 6, c, . e, F g, 50 hore mentioned, 


however proper for mending a delicate ſtate of the nerves in gene- 


ral, or of thoſe of the alimentary canal in particular, muſt often 


be uſed a confiderable time before they can produce any great ef- 


fects, it becomes frequently neceſſary to have recourſe to medicines 
of another nature, in order to palliate thoſe uneaſy ſymptoms with 
which nervous and hyſterical people are often affected. 

Tx principal remedies of this kind are the following, v:z. 

(a) Suck as weaken, during the time of their operation, the ſen- 
tient power of the nerves, and conſequently leſſen thoſe pains, ir- 
regular motions, or ſpaſms which ariſe from any uſual irritation, 
The chief of theſe is opium, which, when applied in ſufficient quan- 
_ tity, to the nerves of any ſenſible part, not only leſſens their power 


of feeling, but by ſympathy alſo that of the whole ſyſtem : By this 


quality it often gives ſudden relief in many violent diſorders of the 
nervous and hyſteric kind. It is of great ule in fixed ſpaſms, as 
4M 2 well 
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well as in alternate. convulſions of the muſcles, and in pains noe 
attended with inflammation; in a weakneſs, laſſitude, and yawn. 


ing, occaſioned by too great a flux of the men/es, in flatulent colics, 


and ſometimes in the true ſpaſmodic aſthma, where there is no ob- 
ſtruction of the lungs, nor phlegm. oppreſſing them. When given 
at bed-time to the quantity of a grain, or a grain and a half, along 
with a little / fet:da, I have frequently ſeen it leſſen that reſtleſſ. 


neſs, and thoſe hot fluſhings and fick fits, which many hypochon- 


driacal people are liable to; but after being uſed for ſome time, it 


loſes its effect in a great meaſure, unleſs its doſe: be increaſed from 


time to time. It is to be obſerved, that if the patient be in any de- 
gree plethoric, bleeding, or ſome other evacuation ought to precede 
the liberal exhibition of pi,,¾b; for this will make its good effects 


more certain and conſpicuous, and will prevent in a great meaſure 


any bad conſequences that it might otherwiſe have. 
ALTHO' opium is often proper for quieting many nervous and 


hyſteric ſymptoms, from whatever cauſe they may ariſe, yet it is 


peculiarly uſeful, when thoſe ſymptoms are principally inn, to an 


extraordinary delicacy of the nervous ſyſtem. 


Bur however uſeful opium may be in many caſes, yet we often 
meet with patients who receive more hurt than benefit from it. 
Some are affected with an uncommon faintneſs and languor about 


the præcordia, or with ſtartings; others with a ſickneſs. and vomit- 


ing, or a violent pain with cramps in the ſtomach, or an itching 
over the whole body, eſpecially about the eyes and noſe. In ſome 
few, it occaſions a raving and madneſs. - 


ALTHO' opium in many caſes exhilarates, inſtead of occaſioning 


| heavineſs and fleep, yet it ought rarely to be given to patients who 


are low-ſpirited ; for, however it may relieve them for the preſent; 


yet, after its effects are over, they generally become more depreſſed 


than before. 
Oe1UM given too largely, RY too long continued, leſſens the ſen- 


ſibility and vigour of the whole nervous ſyſtem ; whence not only 


the ſtrength of the body, but alſo the faculties of the mind are 


| — impaired. 


Bur, 
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Bor, notwithſtanding theſe bad effects of opium when too liberal- 
ly uſed, I have ſeldom ſeen any miſchief from it, as a palliative, in 
diſorders ariſing from a too great delicacy of the nerves, where it 
was ordered with diſcretion, and given in ſmall quantities art firſt. 
Nay, in this way, thoſe who ſuffer moſt from opium may be brought 
at length to bear it eaſily. A remarkable inftance of which I lately 
had in a middle-aged lady, whom four or five drops of laudanum, 
taken by the mouth, affected with a violent pain and cramp in her 
ſtomach ; and. ſixteen. drops in a clyſter, tho' it did not occaſion. 
thoſe complaints, made her delirious for twelve hours: For this 
lady having afterwards begun with one drop of laudanum, gradu- 
ally roſe to twenty-five; nay, ſhe has ſometimes: taken that quan- 


tity thrice a day, without feeling any of its former bad effects. 


In caſes of great ſickneſs, accompanied with a pain in the ſtomach 


and frequent vomiting,. when the patient could not bear /audanum 


inwardly, I have ordered three or four tea-ſpoonfuls of it to be 


rubbed on the belly and region of the ſtomach, afterwards apply- 
ing to theſe parts a piece of flannel moiſtened with Hungary water 
made hot. The effect was, that all the patient's complaints began 


to abate in leſs than an hour after the application of the laudanum, 
which I ordered to be repeated at the diſtance of ſix or eight Kours: 
if it was neceſſary. 


THERE is one inconvenience which ſeldom fails to attend the 


continued: uſe of opium, viz. coſtivenefs, which is beſt remedied 


by taking,, now and then, an aloetic pill, or ſome other gentle 
purgative. But in ſome caſes of pains in the ſtomach and bowels, 


with indigeſtion, much flatulence and belching, where laudanum, 


chiefly through its binding quality, did not anſwer ſo well, I have 


found very good effects from the extractum hyoſcyami, given from a 


i grain and a half to three or four grains at bed-time, and repeated 
in a leſs quantity in the morning; for altho', as an anodyne, the 


powers of this extract are much inferior to thoſe of opium, yet, by 
its proving often laxative, it becomes preferable to it in ſeveral caſes. 

(b) Sucn as, by affecting the nerves in an agreeable manner, and 
perhaps relaxing them, leſſen the ſenſe of pain, and often put a ſtop 
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to tremors, convulſions, ſpaſms, and an uncommon agitation of 
the nervous ſyſtem. Of this kind are the warm ſemicupium, pedi- 
luvium, and hot fomentations, which are frequently ſerviceable in 
caſes where opium would be improper; but as they all tend to relax, 


they are only to be uſed by delicate people, as palliatives i in urgent 


caſes. 


(c) Such as, by their peculiar Aimulus, powerfully affect the 
nerves, ſo as not only to render them leſs ſenſible of the irritation 


ariſing from various morbid cauſes, but alſo to communicate to 


them ſome degree of vigour, at leaſt for a ſhort time. 
OF this kind are camphire, caſtor, muſk, and the fetid gums, 


The firſt and moſt remarkable effects of theſe medicines are owing 


to their action on the nerves of the ſtomach ; but in what particu- 


lar manner they operate on theſe nerves, we know not. They do 
not ſeem, at leaſt moſt of them, to poſſeſs any real ſtupifying or 


narcotic quality, like opium and other medicines of that claſs. 
CAMPHIRE is very volatile and penetrating ; it promotes perſpi- 


ration, and frequently acts as an antiſpaſmodic; it ſometimes pro- 
cures ſleep in fevers attended with raving, where opium would prove 


hurtful; and I have found it of good uſe in rendering more quiet 
and compoſed ſome maniac and melancholic patients. 


CAMPHIRE, given in large quantities to different animals, pro- 


duces ſleep, ſometimes madneſs, a vomiting, purging, a flux of 
urine, the hiccup, epileptic convulſions, and death“: and ſeveral of 


thelc effects are ſo ſudden, that they. muſt progent rather from the 
immediate þ 


Io 


„ Commentar. Bononienſ. tom. 4 p. 199. &c. 

The following caſe was ſome time ſince communicated to me by a friend. 

A gentleman defirous of knowing what effects a large doſe of camphire would have, ſwal- 
lowed half a dram of it diſſolved in a little oil of olives, and very ſoon after perceived an un- 
common but not diſagreeable glow of heat in his ſtomach. After having walked abroad 


for halt an hour, upon looking at a news-paper, he found himſelf quite incapable to un- 


deritand what he read, his head being crowded with a great many confuſed ideas. He 
now began to ſtagger when he walked: and, ſome time after, a dark cloud ſeeming to 
come over his eyes, and feeling other ſymptoms which made him apprehend an apoplectie 
attack, he went to a neighbouring apothecary, with a view to get (ome blood taken away; 

but upon going into the open air, all theſe ſymptoms began to abate ; and, in a few hours, 


be found himſelf in his uſual health, without the alliance of any remedy, 
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immediate action of the camphire on the nerves of the ſtomach, 
than from its being mixed with the blood. 

PHYSICIANS have differed widely in their opinions concerning 
the nature of camphire ; ſome having eſteemed it hot, and others 
of a refrigerating nature. But as it is not my purpoſe to enter deep- 
ly into this diſpute, I ſhall only obſerve, that altho', in ſome caſes, 


pulſe flower and the body cooler; and, in catarrhous fevers, baſtard 
peripneumonies, pleuriſies, and anginas, bliſters often leſſen the 


the eyes ſhew, is naturally heating; but ſometimes it may cool, by 
leſſening or removing ſome diſorder in the body which increaſed its 


ſiderable ſenſe of heat raiſed: in the ſtomach, by a bolus of fix or 
ſeven grains of camphire well mixed with a ſcruple of conſerve of 


phire a cooling medicine, yet I do not look upon it to be ſo heating 
as ſome have imagined. Perhaps camphire may excite a leſs de- 
gree of heat in the ſtomach than in the mouth, or even than when 
applied to the ſkin; for we know that the ſame ſtimulating ſub- 


ferently. 


given from twelve to twenty grains, it ſometimes procures reſt, not, 
as ] imagine, by any true narcotic quality like opium, but by leſſen- 


the cauſe of watching: And indeed, caftor ſeems to have the beſt 
effects on thoſe patients whoſe complaints are in a great meaſure 
flatulent. In ſome caſes, I have thought laudanum had a better 
effect when it was joined with caſtor either in ſubſtance or in tinc- 
ture. A gentlewoman aged upwards of forty, much troubled 
with Hatulence and Jow ſpirits, was- often ſeized, when ſhe lay to 

ſleep, 


a glaſs of claret or port, or even a dram of dna, will render tlie 


quickneſs of the pulſe remarkably; nevertheleſs, wine, brandy, and 
| bliſters, are, in their own nature, not cooling, but heating: In like 
manner, camphire, as its effects in the mouth and on the ſkin and 


heat and quickened the pulſe; I have known in many caſes a con- 


roſes. However, altho' I cannot agree with thoſe who think cam 


ſtances affect the nerves of the ſtomach. and of theſe parts very dif- 


CAsrOR. I cannot hls thinking he virtues of this i 
in nervous diſorders, are leſs than many have imagined. When 


ing that uneaſy ſenſation in the ſtomach from wind, which is often 
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ſleep, with a ſenſe of faintneſs about her ſtomach, which obliged 
her to ſit up, and often prevented her from getting reſt moſt of the 
night. Twenty drops of laudanum made her drowſy, but did not 
remove the faintneſs; this, however, was effected by adding to it a 
tea- ſpoonful or two of the tin. caſtorei compoſita. 

MusK is leſs heating than caſtor, and may be given in caſes 
where neither it nor op:um are proper. Altho' the ſmell of muſk is 
offenſive to many, yet I have ſcarce-ever found 1t diſagree with the 
ſtomach. It is chiefly uſeful in the /ub/ultus tendinum in fevers, in 
the hiccup, cramps in the ſtomach, and other ſpaſmodic * | 
J have tried it in the chincough and the true ſpaſmodic aſthma; but 
it was given in too ſmall doſes to determine, with certainty, as to 
its virtue in theſe diſeaſes. Two or three grains of muſk well rub- 
bed with a little ſugar, and mixed with half a table-ſpoonful of 
mint-water, will ſometimes ſtop the vomiting occaſioned by teeth- 
ing in children. The good effects of muſk are frequently leſs con- 
ſpicuous from its being not genuine, or taken in two ſmall doſes, 
Riverius mentions it as having, in his time, been given with ſucceſs, 
to the quantity of thirteen grains, in a hyſteric fit; and now it is 

common to order it in chis, or a larger doſe, three or four times 
a-day. 

Asa FOETIDA is the ſtrongeſt of the fetid gums, and almoſt the 
only one that I have been in uſe to preſcribe internally in nervous 
or hyſteric caſes, It has good effects in flatulent diſorders and 
ſpaſms of the alumentary canal, and in aſthmatic fits that are either 
owing to wind in the ſtomach, or increaſed by it. In caſes where 
ſudden relief is wanted, it ought to be given diſſolved in ſome of 
the ſimple waters. I have often given with advantage pills of 4% 
Felida, P. 3. aloes, and ſal. mart. ana p. 1. to patients who, along with 
a coſtiveneſs, were troubled with flatulent pains working up from 
their bowels to their ſtomach, and producing ſickneſs and vomiting. 
Theſe pills were taken every night, or once in two nights, in ſuch 
quantity as to keep the body gently open. Aſa fetida, like caſtor, 
ſometimes procures ſleep; it gives relief in fits of lowneſs, eſpecially 
when diſſolved in ſpirits, or joined with the volatile ſalts: But a 
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NERVOUS DISORDERS. 
too frequent repetition of ſuch warm medicines hurts the ſtomach 
at laſt. 

WHEN nervous or hyſteric complaints are attended with a-quick 
pulſe anda feverith heat, the fetid gums, camphire, and caſtor, on 


account of their heating quality, ought to be given very ſparingly, 
or not at all. They are much better adapted to caſes where the 


pulſe is low and flow. As we do not know the particular manner 
in which each of them operates on the nerves, fo we cannot tell, be- 
fore trial, in what conſtitutions they will ſeverally be moſt ſucceſs- 


ful. Frequently one of them will anſwer where another has failed: 


nay, ſuch is the uncommon diſpoſition of the nerves of the ſtomach 
in ſome caſes, that a table-ſpoonful of the juice of lemons, unmixed 
with any thing, has never failed to relieve a palpitation of the heart, 


after many of the medicines called antihyſteric had been tried in 
vain: And agreeably to this, we are told by Riverius, that a draught 


or a clyſter of vinegar and water has often given immediate caſe 


in a hyſteric fit “. 
TT is to be remarked, that he ſeveral atledioins; FRO TOO | un- 


der this head, (2. a, ö, 0 are chiefly ſerviceable as palliatives, for 


leſſening or removing the preſent pain or other complaints in ner- 


vous and hyſteric caſes, but not for giving any durable ſtrength to 
the body, or firmneſs to the nerves, upon which depends the radi- 


cal cure. However, when thoſe diſorders do not proceed ſo much 


from a general debility of the nervous ſyſtem, as from a morbid or 


unnatural ſtate of the nerves of the ſtomach, or ſome other part; 
long-continued palliation may ſometimes make a- cure; for while 
the palliative remedies leſſen the bad effects of this diſorder of the 
nerves, Nature; either by herſelf, or with their aſſiſtance, at length 


expels or ſubdues the morbid cauſe; Fhus obſtinate headachs, as 


well as ſeveral other complaints commonly reputed of che nervous 
kind, have been cured, after other remedies had failed, by the long- 


continued uſe of opium, as will appear from the following als, 
which were communicated to me by a friend. 


4 N e N N. 
t males, lib, 15. cap, 6. | FD 
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N. N. aged 28, healthy and ſtrong, after a ſea- voyage of three 
months, during which he was almoſt conſtantly ſick at the ſtomach, 
but never vomited, was much expoſed to cold in a long journey he 
made by land, At this time, ſomething happened which greatly 
vexed him, and ſoon after, he began to be affected with a fixt pain 


in his forehead, which increaſing by degrees, at laſt ſpread over 


his whole head. I ſaw him firſt, about two years after the head- 
ach began, at which time he complained of a conſtant pain, at- 
tended with a weight and heavineſs in his head; he had beſides 
Marp flying pains in diſſerent parts of it, as if a nail had been dri- 
ven into them. At certain times the headach increaſed greatly, and 
was attended with a quick pulſe. He frequently paſſed great quan- 
tities of pale water, eſpecially in violent fits of the headach. His 
leep was diſturbed with frightful dreams, from which he uſed ſud- 
denly to awake in terror, and with a ſenſe of great oppreſſion. He 
was generally low-ſpirited, ſuſpicious, and peeviſh, tho', on ſome : 
occaſions, he was uncommonly chearful. The leaſt contradiction 
_ threw him into a fit of melancholy. He felt a tenſion about his 
eyes, eſpecially when his head was much pained. There was ſcarce 
any ſecretion of mucus from his noſe ; and ſo moveable was his 
nervous ſyſtem, that if he retained his water too long, or hurt his 
noſe ever ſo little, by haſtily bringing away from it ſome of the 
| hardened mucus, he never failed to have an increaſe of his. headach. 
He was liable to fits of ſickneſs at his ſtomach, and often threw up 
a clear watery humour without taſte or ſmell, He was generally 
coſtive, and his pulſe good, except when attacked with the violent 
fits of pain in his head, which nothing was ſo apt to bring on as 
any intenſe thought or long- continued application of mind: /nv0-. 
luntaria penis erectione, cum ſeminis plerumque emu zone, tam die quam 
noctu, ſepe tentatus 1 

Fox three years after I had firſt ſeen him in this 8 he 
continued under the care of ſome phyſicians of character in Italy, 
Who, having preſcribed for him a variety of medicines without any 
advantage, gave him up as incurable. Upon this I told him one 
remedy {till remained, which might be of ſervice, viz. opium; and 

FO | OW as 
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as he readily agreed to my advice, I began with giving him half a 


grain every night at bed - time. Lalſo diſſolved two drams of ſtrain- 
ed opium in four ounces of ſpirit of wine, and ordered him to rub 
a little of this on thoſe parts of his head which were moſt pained. 
The doſe of opium at bed-time was gradually increaſed to a grain 


and a half, and ſometimes he took a grain twice a-day. He had 


not uſed the opium a month, before he became ſenſibly better, and 
in eight or ten months found himſelf free from all his moſt trouble- 
ſome complaints. After this, he began to leſſen the doſe of the 


opium, and to take it only once in two nights, and ſometimes ſel- 


domer. Only when, from vexation or any other cauſe, he was 
threatened with a fit of the headach, he immediately had recourſe: 
to the opium in a larger quantity. He was adviſed to uſe exerciſe 
daily, and to Keep his mind as eaſy and chearful as poſſible. At 
firſt he drank a few. glaſſes of wine at his meals; but, after he had 
taken the opium for ſome time, he found that a ſingle glaſs of wine 
heated him, and made his headach worſe; on which account he 
confined himſelf to water alone. The third year after he began to- 
uſe the opium, he was ſo free from his complaints, that, during the 
ſpace of twelve months, he did not take above three doſes of it. 
Ir may be worth while to remark, that this patient was ſo ſen- 
ſible of any change of weather, that, by a general feeling of weak- 
neſs and inactivity, and of pains in his joints, he could have told, 
in the morning before he got out of bed, that the weather was 
moiſt and rainy, or che winds eaſterly or ſoutherly 


M. N. an unmarried woman aged 3o, after conſiderable vexa- 


tion of mind, began. to be ſeized. in much the ſame manner with 
the above patient, and had taken medicines for five years to little 


purpoſe, The chief ſymptoms were a conſtant and ſevere pain over 
her whole head, eſpecially the back-part, a ſtiffneſs in the muſcles 


of the neck, great pain and looſeneſs of her teeth; diſturbed ſleep, 
frightful dreams, low ſpirits, ſhakings and tremblings of her whole 
body, cold and. hot fits by turns, fluſhings in her face, flatulence 
and ſwelling i in her ſtomach, with frequent belchings, inactivity, 
loſs of 1 flying pains all over her body, and inability to 
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apply with attention to any thing dee In ſummer 17 59, ſhe 
began to take the opium in the ſame way with the former patient, 
In three weeks ſhe found herſelf ſomewhat eaſier, and after fix weeks 
was much better in every reſpect. Her headach was moſtly gone, 
her teeth were free from pain, and firm, her ſleep much leſs diſturb- 
ed, and the fluſhings and fhakings in a great meaſure removed. 
For about two weeks after ſhe began to take the opium, ſhe was 

troubled with gripes, which however went off after being longer 
uſed to this remedy. A ſolution of opium in ſpirit of wine was of- 
ten applied to her head and neck, and ee gave ber eaſe. 


Il. W1TH regard to the Gem | intention of cure, which was to 
correct or remove the occaſional cauſes, which, eſpecially in ſuch 
as are prediſpoſed, give- riſe to all the nervous, hypochondriac, and 
hyſteric ſymptoms ; as theſe cauſes are Various, the medicines muſt 
be often different: Nay, what! is proper in one e caſe, may be hurt. 
ful in another. | 

TRE occaſional cauſes were Liſtinguiſhed before 3 into the general 
and particular. 


THE general cauſes 3 
1. SoME morbid matter bred in the blood. 


2. THE diminution or ſuppreſſion of ſome Aubin evacuation. 
2. THE want of a ſufficient quantity of blood. 


TRE particular cauſes were, 


I. WIND | 1 . 3 
2. W e phlegm 8 and homes, 


Fo ALTMENTS improper in their nature'or quantity. 
5 OBSTRUCTIONS, frequently of the: ſeirrhous kind, in che | 
abdominal viſcera. 
6. SUDDEN and violent affections of the mind. 


In order therefore to treat difiinaty of the. ſecond intention of 


cure, it will be neceſſary to mention particularly the different re- 
| medies 
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medies which are moſt likely to " tefſen or remove theſe ſeveral 
cauſes. 


1. SOME morbid matter in the blood. 
(a) As we are often ignorant of the nature of that matter in the 


blood which is the cauſe of nervous diſorders, ſo we muſt be often 


at a loſs how to correct or expel it. When I ſuſpect it to be of that 
kind which produces the arthritis vaga, from knowing the family- 
diſtemper of the patient, his conſtitution, and manner of life, or 
his being much troubled with flying pains in his head, arms, or 
limbs, I rely moſt upon a proper diet and exerciſe, with the tincture 
of the bark and bitters mentioned under the firſt intention of cure, 


in order to prevent the generation of this matter, or gradually to 
ſubdue and carry it off, when already generated. But ſuppoſing 


the bark and bitters had no power to deſtroy the arthritic matter 


in the blood, which ſeems moſt probably to be the caſe, yet by 


_ ſtrengthening the ſtomach and bowels, they may not only retard 
the generation of more, but prevent, in a great meaſure, an attack 
upon theſe parts, which are obſerved to fuffer moſt, when, from 


any cauſe, they have been much weakened, or e Put out 


of order. 


THE reputation which bitters have had in gouty caſes among 
the antient, as well as ſome of the modern phyſicians, led me to 
think, that a well choſen medicine of this kind might be very uſe- 
ful in nervous, hypochondriac, or hyſteric complaints from an ar- 
thritic matter in the blood: And altho', in patients in the decline 
of life, the tincture of the bark and bitters has often failed me, 


yet in thoſe who were under forty or hity, I have found 1 it do more 


ſervice than any other remedy. 


WHEN the patients are liable to fits of the true gout, I increaſe 


the proportion of the rad. gentian. and cort. aurant. in the tincture, 

adding at the ſame time ſome nutmeg or ginger, eſpecially if the 

ſtomach be cold and flatulent. In this caſe alſo, the tincture may 
be taken to the quantity of two table-ſpoonfuls twice a-day. 


— 
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[| l have known an indigeſtion and flatulence, with a pain and fick. 
[| neſs at the ſtomach from the gout, greatly relieved after other me- 
dicines had failed, by drinking thrice a-day fix ounces of a ſtrong 
decoction of ſeveral of the common bitters“ in water: And a gen- 
tleman of my acquaintance, who had been much troubled for ff. 
teen years with a pain in his ſtomach, has been cured by chewing 
two drams of the roots of gentian daily. This kept his body open, 
and increaſed his appetite; it began to give him eaſe in a few days; 
and when, upon omitting it, the pain returned in a leſſer degree, it 
was quickly removed by having recourſe to the gentian again. 

A milk diet, which ſometimes has. proved a radical cure for the 
gout Þ, has been commended by Sydenham in certain hyſteric caſes, 
after other medicines have failed T. I can fay little of its effects in 

either caſe from my own experience. We meet with few patients 
who will confine themſelves to this diet, and in ſeveral caſes it is 
improper to adviſe it. About eighteen years ago, L had a patient 
aged 48, who, on account of an ulcer in his lungs, reſtricted him- 
ſelf for many months to a diet of milk and vegetables alone, and 
after he got free from that diſeaſe, continued to live in this way 
for ſeveral years. This perſon, who was of a very full habit, 
and had been formerly attacked once a-year at leaſt with the 
gout, remained free from this diſtemper for ſeven or eight years, 
that is, till ſome years after he had returned to the uſe of Heſh- 
meats and fermented liquors. 
LIME- WATER is ſaid to have been drunk ſocceblulh/ by lay 
gouty patients ||. I have only had one who gave it a decifive trial. 
This perſon was aged about fifty, and had for ſeveral: years been 
ſubject every winter to a ſmart fit of the gout. In February or 
March 1758, he began to drink daily an Engliſh quart of lime- 
water, living at the ſame time very temperately. Before the end of 
the firſt year, he had a FEE light attack of the go : about the 

* Vie; Rad. 3 calom- aromat. cort. aurant. . ſummit, abſynth. centaur. min. card. 
denedict. with ſem. carv. | 

+ Celſus de medicina, lib. 5. cap. 24» 

4 Diſſert. Epiſt, ad D. Cole. 


— See Alſton's Diſſertation en quick lime and line water, part 3. 
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ol of the ſecond year, he had rather leſs of this diſeaſe; but after 

he had continued drinking the lime-water conſtantly for near three 
years, he was ſeized with a ſevere and long-continued fit of the 
gout in both his hands and both his feet. This patient cbſerved, 

that the lime- water, when drunk warm, mended the ſtate of his 

ſtomach, when it was diſordered before the coming on of a fit of 
the gout, and he thought it had a good effect in driving this diſeaſe 

to the extremities. The lime-water agreed perfectly well with him, 

and mended his appetite. 

FReM this caſe it may be fairly concluded, that lime-water does 
not radically cure the gout, or deſtroy the arthritic matter in the 
blood, although, by ſtrengthening the ſtomach and inteſtines and 
preventing acidity in them, it may render the attacks of this 
diſeaſe leſs frequent, and in ſome perſons, perhaps, leſs ſevere *. 

WHEN lime-water is drunk for the cure of nervous complaints 
from an imperfe& gout, it ought to be taken to the quantity of 

at leaſt an Engliſh quart daily; as, at firſt, it is ſometimes apt to 
occaſion an uneaſy heat in the ſtomach, a little ſweet milk may be 
added to it; but afterwards it is better to drink it alone. In the 
winter-ſeaſon, and when the ſtomach is more diſordered than 
uſual, the lime-water ought to be drunk nearly blood-warm. 

| Soar has been propoſed by the late Doctor John Clerk, a phy- 
ſician of diſtinguiſhed character in this place, as the proper ſolvent 

of the arthritic matter in the blood f. It has ſometimes been of uſe 
in old rheumatiſms, and may be properly taken along with the 

lime-water, as it prevents coſtiveneſs and deltroyr acidities in the 
ſtomach and bowels. | | 


fit may be proper to mention, that a patient of Dr Clerk's, phyſician to the Royal Infire 
mary here, who uſed to have a ſevere and long- continued fit of the gout once in two years, 
has been kept free from this diſeaſe for near three years paſt, by drinking off, at once, an 
Engliſh quart of lime-water, every forenoon about eleven o'clock. The lime-water taken in 
this way, always purges him twice or thrice about three o'clock in the afternoon. But as this 
perſon is of a very full habit of body, it is probable that the lime-water has proved uſeful 
to him, rather by that daily evacuation which it occaſions by ſtool, than by any virtue it 
poſſeſſes of deſtroying the arthritic matter in the blood. | | 

Se Dr Pringle's s Obſervat. on the diſeaſes of che army, part 3. chap. . edit. I, 


mY 
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As ſome perſons ſubject to the true gout have found great benefit 
from drinking, twice a-day, about a gill and a half of a ſtrong in- 
fuſion of tanſy in boiling water, it is probable the ſame medicine 
might be uſeful in thoſe complaints which ariſe from an imperfec 
gout affecting the ſtomach and other parts. But of this I can fay 
nothing certain from my own experience, not ho, had any pa- 
tient who gave the tanſy a fair trial. 
| IssvEs and perpetual bliſters have been often of uſe in headachs, 
and in the fciatic or chronic rheumatiſm affecting one leg; but! 
have not found them do much ſervice in ner vous or * 

complaints from an arthritic humour. 

(5) I have obſerved above, that complaints of the nervous kind 
ſometimes proceed from that kind of humour in the blood, which 
. I commonly, but improperly, called ſcorbutic; ; and which, when 
it is thrown out on the ſkin, appears in the form of tetters, ſcurfy 
eruptions, or the lepra Crecorum, In this caſe, we muſt endeavour 
to drive the morbid humour outwards to the ſkin, by vomits, 
warm ſtomachics, and ſudorifics ; after which the radical cure 
muſt be Ages by mild mercurials, and the Purging mineral- 
waters, 
The method which I have days found. ſucceſeful, at leaſt i in 
ſlighter caſes, is to give twelve grains of the pilule Ætbiopicæ eve- 
ry night at bed-time, and every other morning a dram or a dram 
and a half of polychreſt ſalt diflolved in an Engliſh pint of wa- 
ter . The ſalt, beſides otherwiſe contributing to the cure, opens 
che body, and prevents the. pills from raiſing a ſali vation, which 
they are ſometimes apt to do. Theſe medicines are to be uſed till 
the ſcurfy or leprous eruptions quite diſappear. When the obſtinacy 
of the moe requires It, I give the my both ans, and even- 
ing. 

ALTHOUGH the true ſeurvy | is a diſeaſe rarely obſerved, except 
in thoſe who live at ſea, or in marſhy places; yet we frequently 
meet with patients who have ſome degree of a fcorbutic taint in 

their 


® In place of this ſolution of the polychreſt falt, 1 hare ſometimes ordered ſea-water 0 
de drunk. 
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their blood, as appears from their ſpungy gums, a laſſitude, and 
other complaints. I have had ſeveral patients of this conſtitution, 
who were deeply affected with the hypochondriac diſeaſe; their 
chief ſymptoms were low ſpirits or melancholy, watching, flatu- 
lence, frequent ſpitting of the /alzva, a bad digeſtion, flying pains, 
a tightneſs about the precordia, a dark colour and troubled look. 


have never ſucceeded in curing any of thoſe patients; but a 


long courſe of the tincture of the bark and bitters with elixir of 
vitriol, and daily exerciſe, ſeemed to agree better with them than 
any thing elſe. When they are coſtive, I order, once in two or 
three days, as much ſoluble tartar as is neceſſary to open them 
gently. 

(c) WHEN nervous ſymptoms are occaſioned by ſome morbid 
matter remaining in the blood, in conſequence of ſome former dif- 
eaſe imperfectly cured ; we muſt have recourſe to ſuch remedies 
as are beſt ſuited to the nature of that diſeaſe or the circumſtances 
of the patient. 


THAT humour which produces the raſh or miliary eruption, 


when it falls on the internal parts, inſtead of being thrown out 
upon the ſkin, generally occaſions a great depreſſion of ſpirits, 
anxiety, and faintneſs, pale water and watching, and ſometimes 


raving and convulſions. In this caſe, I have found moſt advan- 
tage from the warm pedi/uvium, or warm fomentations applied to 
the feet and legs, from bliſters, wine, whey, and boluſes of cam- 


phire, ſaffron, and falt of hartſhorn. When in the miliary fever, 


the patients are much oppreſſed at the ſtomach, and complain of 
a difficulty of breathing, a gentle vomit of ipecacuanha, or of an 


infuſion of camomile, often gives relief. 


THE warm pediluvium and fomentations often procure ſleep, and 


give ſome immediate eaſe to the patient; they likewiſe contribute 
to promote the miliary eruption, by removing that tenſion or ſpaſ- 
modic contraction of the cutaneous veſſels which frequently retards 
it. Where the patients are in any degree plethoric bleeding will 
5 not only give ſome preſent relief, but, by relaxing the vaſ- 
4 0 1 cular 
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cular ſyſtem, will alſo contribute to the expulſion of the morbid 
matter by the ſkin. 
2. WHEN nervous, hypochondriac, or hy ſteric ſymptoms pro- 
| ceed from a dining of ſome habitual evacuation, that evacua- 
| tion is to be promoted by the proper remedies. 
If | (4) WHEN the mer/es are obſtructed, we muſt endeavour to re- 
0 I cal them, and, till that can be done, the moſt troubleſome ſymptoms 
1 . are to be palliated. There are few caſes. in which we are oftener 
1s OPER OY than in bringing back the monthly evacuation, after 
| i long ſuppreſſed; and the medicines proper in one caſe 
li, Way prove ineffectual or even hurtful in another. 
| WHEN the want of good blood 1s the cauſe why the menſes do 
not Now, the beſt remedies are the bark, bitters, and ſteel, toge- 
ther with a nouriſhing. diet, and exerciſe, After the patient has, 
by theſe means, got more and better blood, it ought to be deter- 
mined to the uterus by frequent doſes of ſinqtura ſacra, and by 
making the patient ſit every evening over _ ſteams of warm. 
Water. 
I a plethora or a too great abundance of blood prevents the 
flux of the men/es, bleeding, eſpecially in the foot or at the ancle, 
and gentle purges, will prove moſt effectual. 

WukN the thickneſs or viſcidity of the blood hinders it from 
making its way through the uterine, veſſels, frequent vomits, and 
the pilule mercuriales laxantes,. or gentle Hurges with calamel,. wil 
anſwer beſt. — 

LASTLY, when the: 1 of the menſes has "Rs owing to 
a ſpaſmodic contraction of the uterine. veſſels, in conſequence of 
cold, ſome violent paſſion, or other cauſes, the chief remedies are 
the warm. emicupium and pediluvium, oily. draughts, and pulls of 
aloes, oa fetida, extract of black hellebore, and ſaffron: A clyſter 
of warm water, with thirty or forty drops of laudanum, may be 
given, in the evening, about the time the menſes ſhould return. 
 OBsTINATE cbſtructions of the monthly evacuation. in women 
have ſometimes been cured by electrifying them, and drawing the 
ſparks chiefly from their thighs.. But Dr Clerk. informs me, that 
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he has obſerved this remedy to ſucceed beſt in thoſe whoſe pulſe 
was ſmall and languid, 

SoME young women, about the time of the return of the menſes, 
are apt to be ſeized with violent pains in their back and belly, 
with faintings, raving, and ſometimes convulſions, In ſuch caſes, 
the warm /emicuprum is of great uſe; but as often this cannot 
be readily got, I have generally ordered, with ſucceſs, a clyſter of 
warm water with fifty drops of /audanum, and a flannel bag with 

emollient herbs to be wrung out of hot water, and applied to the 
abdomen, When the patient has been coſtive, a laxative clyſter 
with a/a fetida muſt be given to procure a ſtool, before the ano- 

5 eng: one is injected, 

| Int the intervals between the returns of the menſes, in order to 
render the patient leſs liable to the above mentioned complaints, 
I have adviſed, with good effect, the frequent uſe of the warm pe- 
diluvium, ſome doſes of the pilule rufi, and thoſe oily draughts, 
which, in this caſe, were much commended by Sir David Hamil- 
ton “; and which I have alſo found of good uſe in pains of the 
bowels, in thoſe whom the men/es had left. 

I have ſometimes met with unmarried women, who were liable 1 
to be attacked with faintings and convulſive fits, after every pe- 
riod of the menſes was over; which ſeemed to be owing to this 
evacuation being leſs copious than uſual. In a caſe of this kind, the 
following remedies uſed for two or three months proved ſucceſsful. 


R. Alloes ſocortin. 
AC e 
Extract. hellebor, nigr. 
Sal. Mart. 
Croc. Angl. ana drach. i. 
*Elix, proprietat. q. ſ. ut. f. pil gr. iv, 
Quarum capiat. v. vel vi. alternis noctibus. 


R. Rad. Gentian. 
| Calam. aromat. ana unc. i. 
summit. centaur. min. drach vi. 
Flor, anthos, drach. ii. | 
N. f. materialia infundenda, per hor. * in aqu. pullient. lib. iv, colatur. adde 
Tinct. Cort. Peruvian, unc. x. Miſce. 
Cape unc. in, bis in die. 
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ALoNG with Wei medicines the pediluvium was 8 every night 
at bed-time. 

WHEN, in the decline of life, the menſes ceaſe, various nervous * 
byſteric ſymptoms appear, which are generally leſſened, and ſome- 
times removed, by frequent ſmall — gentle emachic pur- 
ges, and iſſues. 85 
b) IF the hæmorrhoidal flux is wanting in thoſe whe! have been 

accuſtomed to it, we muſt endeavour to recal it by emollient fomen- 
_ tations, and aloetic medicines. When theſe or other remedies prove 
ineffectual, Hoffman has adviſed leeches to be applied near the anus 
once a month, 

(c) WHEN old ulcers, or ſores too „in dried up, have given 
occaſion to nervous diſorders, purgatives, and eſpecially iſſues or a. 
ſeton, will be moſt ſucceſsful in e O87 —— — which 
diſturbs the body. 

(d) WHEN pimples or other eruptions on che face have denn ſud- 
denly repelled by improper applications, violent headachs, giddi- 
neſs, ſickneſs at the ſtomach, palpitations, and other nervous ſym- 
ptoms have been ſometimes the conſequence, In ſuch. caſes, if 
the morbid humour cannot be brought back to the face, we muſt” 
try to carry it off by perpetual.bliſters or iſſues in the head or neck, 

888 SY mercurial. purges.. 1 8 
3. Wu EN nervous or hyſterie complaints are occaſioned hs a. 
An of blood, in conſequence of an immoderate flux of the hæ- 
morrhoids, menſes, or lochia; the cure conſiſts. in reſtraining theſe 
evacuations, and filling the veſſels by means of ſuch aliments as 
are light and nouriſhing, but not heating. In the mean time, the 
violence of the ſymptoms muſt be abated by anodynes and wine, 
or other cordial medicines. A. horizontal poſture: is here of conſi- 

derable uſe. 4 

THE medicines which I have found moſh Rrocefoful 3 in reſtraining: 
an immoderate flux of the men/es, are the tinctura roſarum, terra * 
ponica, alum, opium, and elixir of vitriol;. 

I have ſometimes given the alum mixed with. terra Japonica as in 
the pulvis ſtlypticus ; but of late J have preſcribed: it more frequent-- 


ly. 
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ly in che — form, as being lels 9 to ha ſto- 
mach. 


R. Lact. recent, bullient. Hb. i; 
Alum. Rup, pulverat. drach. i, ad drach, i. . Miſce 
ut fiat coagulum; et ſero colato adde 
Sacchari albi unc. i. 
Cape unc. iii. quater in die. 


Te the alum-whey occaſions a Würneld in che ſtomach with a 


cardialgia, a. ſcruple of. crabs eyes or prepared oyſter-ſhells, twice or K 
| thrice a-day, will be uſeful. In one caſe, the alum-whey leſſened a 
profluvium menſium after the patient had taken, for ſome time, forty 


drops of the tinctura antiphthiſica thrice a-day, without any bene- 
fit. The ſame medicine alſo cured a  fluor albus 1 ſeveral years 
ſtanding: 

I have not obſerved remarkable effects from the bark, in ſtopping 
hemorrhages. After an immoderate flux of the menſes had reſiſted 


that medicine taken in ſubſtance for near a fortnight, I have ſeen. it: 


yield 1 in two or three: days to ſuch. a. mixture. as the following, 


R. Aqu. menth. unc. vi. 
Cinnamom, f v. unc. ü. 
Confect. Japon. drach, vi. 

Syr. limon, unc. ii. Miſce. | | 

Cape cochl. ii. ta vel'6ta quaque hora. 
Io remedy the coſtiveneſs which this mixture generally occaſions, 
it becomes neceſſary once in two or three days, to order either ſome 
rhubarb or a laxative. clyſter. 

THE bark, which is more remarkable for its ſtrengthening than 


aſtringent quality, ſeems to be leſs adapted for ſtopping hæmorrha - 


ges, than for reſtoring ſtrength to thoſe who have been reduced by 


them. However, it is often very proper, not only to give the bark 
after the flux of blood is leſſened, but allo, at the ſame time, with 


ſome of the ſtronger. aſtringents. 


WEN a profluvium menſium, or a Gang after abortion, 18 at- 
tended with, or preceded by an acute pain, not inflammatory, in 


the lower part of the back or belly, and returns with greater vio- 


lence; as often as the pain returns or increaſes, opium will prove a 


| * 
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more effectual remedy than any of the aſtringents, as happened | in 
The following caſe, _ | 
MESs D——, aged between 30 and 40, having gone abroad too 
ſoon after an abortion in the fourth month of her pregnancy, was 
ſeized with a violent pain in her back and the lower part of her 
belly, which returned once in eighteen or twenty hours, and was al- 
ways attended with an exceſſive flooding, which abated when the 
pain left her. Having been called, after ſhe had uſed ſeveral aſtrin- 
gent and ſtrengthening medicines with very little advantage, I or- 
dered a clyſter of ſix ounces of an infuſion of dried red roſes in boil- 
ing water with fifty drops of laudanum, to be given every night at 
bed-time, and once in two days a laxative clyſter in the morning, 
if it ſhould be neceſſary. After the firſt anodyne clyſter, ſhe had 
little either of the pain or flooding, and after the third, was quite 
cured of both theſe complaints. 


LupoVicus SEPTALIUs “, and after him, Sir David Hamil- 


ton |, has commended a a ſtrong decoction of bitter orange-ſkins as 


a moſt effectual remedy in a prefluvium menſium; and I have been 


informed by an able phyſician, that he has preſcribed 1t once and 
Again with ſucceſs in the following manner: 


R. Cort. aurant. Sevil. recent. integr. vii. 
Coque ex aqu. fontan. lib. iii. ad lib, ii. 
Colaturæ adde ſacchar. alb, unc. i. 
Elix. vitriol, gutt. lx. 
Cape cochl. vi. tertia quaque hora. 


I have known the fluor albus cured, in a great meaſure -by a courſe 


of ſea-bathing, after many powerful medicines had been tried in vain, _ 


The ſame remedy, in the intervals of a profluvium menſium, has con- 
tributed much to leſſen that flux; ; and a lady aged between 40 and 
50, a patient of mine, who was ſo much diſtreſſed with the bleed- 


ing piles, that ſhe rarely went to ſtool without loſing a great deal 
of blood, found more benefit from ſea-bathing than from any 


thing elſe. It not only leſſened the diſcharge of blood from the 


hzmorrhoidal veſlels, but ſoon gave her a better appetite, more 
ſtrength, and a freſher colour, 


| 5 | | AN 
* See Animadverſ, med. lib. 7. art. 144. — | 2 : 
De praxeos regulis, cap. 3, 
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Axp thus much may ſerve for the cure of the general occaſional 
cauſes of nervous, hypochondriac, and hyſteric diſorders: I come 
next to mention the method for leſſening or removing their par- 
ticular caules, VIZ. 


1. Wind in the ſtomach and bowels: 


As this proceeds either from a debility or ſpaſinodic affection. of 


the alimentary canal, or from improper aliments; the remedies for 
performing the radical cure may be found under the firſt intention of 
cure abore *, and. below under N* 4. where the treatment of nervous 


complaints, ariſing from errors in diet, is laid down. The medicines 


proper for giving immediate relief for the. uneaſy. ſenſations occa- 
ſioned by flatulence, will be mentioned afterwards, when I come to 
treat of the cure of ſome of the principal ſymptoms of. the ner-- 
vous or hyſteric kind. 


2. To vH phlegm bred in the ſtomach and inteſtines. 


Tas cure of this phlegm is often tedious and difficult, and, in 
many caſes, can by no means be obtained: For altho', by repeated 
vomits, we may clear the ſtomach of the preſent load; ; yet, unleſs 
that organ is ſufficiently ſtrengthened and' its ſecretory veſſels re-- 
ſtored to a ſound ſtate, more phlegm will be continually produced. 


Wherefore; beſides frequent vomits, we muſt have recourſe to the 
bark, bitters, chalybeats, animal food, and exerciſe, eſpecially riding 


or ſailing f. Repeated doſes of the tinctura rhabarbari amara, or elixir 


ſacrum, are not only uſeful for ſtrengthening the ſtomach and 
bowels, but for carrying down and evacuating part of the phlegm 
that diſorders them. I have ſometimes thought that the emplas 
ſtrum flomachicum applied to the epigaſtric region was of uſe. 


ThosE who are apt to breed much phlegm in their ſtomach, ge- 


nerally find it neceſſary to take a vomit once in ten days or a fort- 


night, and ſometimes oftener. When a vomit of zpecacuanha is 
taken; 


* See above, page 633, Ge. 
si vero pituita ſtomachus en utilis navigatio. Celſus de medicina, lib. 4. cape 5% 
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taken, cither an infuſion of horſe-radiſh ſhould be drunk, or a little 
brandy or powder of muſtard ſhould be added to each draught of 
the warm water; for theſe, by their warm f/:mulus, tend to invigo- 
rate the ſtomach, at the ſame time that the phlegm oppreting 1 it is 
evacuated. 

As lime-water diſſolves chu hyoroll and other glutinous ſub- 
ſtances, I thought it might be worth while to try what effect it would 
have on the tough phlegm bred in the ſtomach. With this view, 
I poured three pills of lime- water on a pill of that phlegm newly vo- 
mitted up, and mixed them well together: at firſt, the phlegm ſeem- 
ed to be rendered ſomewhat thicker by the lime- water; but, after 
ſtanding five or ſix hours, it was quite diſſolved. After this, one 
of my patients, at my defire, mixed one part of very tough phlegm, 
brought up from his ſtomach by a vomit in the evening, with two 
parts of lime-water; and upon examining this mixture next morn- 
ing, he found the phlegm had wholely ioſt its tenacity. This gen- 
tleman, at the ſame i me, mixed ſome of the phlegm with common 
water; but after ſtanding 24 hours, it retained its tenacity in a 
great meaſure, altho' it was rendered thinner by the mixture of the 

water. 
WHEN lime-water is uſad with a view to the cure of phlegm i __ 
che ſtomach, it ſhould be drunk to the quantity of near an Engliſh 

pint, every morning upon an empty ſtomach, and nothing ſhould 
be taken for two hours after. An hour and a half before dinner, 
and as long before ſupper, half a pint ſhould be alſo drunk. 

FURTHER, as often as an emetic is uſed, the patient, ſome time 
after its operation is over, ſhould firſt of all take a draught of lime- 
water, which in this caſe will act more ſtrongly in diſſolving any 
phlegm that may remain in the ſtomach, as well as in bracing its 
relaxed pores and veſſels. . 

WIEN, together with a tough phlegm, there is a conſiderable de- 
gree of acidity 1n the ſtomach, I have known good effects from ten 
grains of the /al abhynthii or ſalt of tartar given twice a-day. When 
the ſtomach is quite free from acidity, the elixir of vitriol may be 

; of 
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of uſe to firengthen i its veſſels, altho' it * no effect in diſſolving 


the phlegm. 


3. Won us in the ſtomach and inteſtines. 


IN this caſe, while we palliate the moſt troubleſome ſymptoms, 


we muſt endeavour to deſtroy the worms by ſuch anthelminthic 
medicines as may ſeem beſt adapted to the particular ſtate of the 
patient. I ſhall only add on this head, that, in ſome caſes, I have 


ſeen good effects from an infuſion of the root of the Indian pink *; 


but this remedy 15 certainly much leſs efficacious here than in South = 


Carolina, and ſeems to loſe a ent deal of its virtue by being long 
kept. | 


I have ordered, with good ſucceſs, to ſome grown perſons, ſix 


drams or an ounce of Spaniſh ſoap daily. It deſtroys the aſcarides 
as well as the round and flat worms. Lime-water has been much 
commended as an anthelminthic, but it will ſcarcely be of any uſe, 


except when the worms are lodged 1 in the ſtomach, or high up in 


the inteſtines; for, if they remain 1n the ileum or the inferior part 


of the jejunum, the lime-water will be moſtly all abſorbed before i it 
can reach them. 


4 AL [ MENTS noxious from their quality or quantity, 


WEN nervous, hypochondriac, or hyſteric diſorders are owing 


to this cauſe, -or increaſed by it, a Sooner regulation 'of diet 1 is the 


principal remedy. 


(a) Ir, by a long habit of eating too little, the concoctive powers 


are ma weakened, the patient muſt, by flow ee, inereaſe the 


quantity of his aliment. | | 1 
Ir, on the other hand, his complaints have bins: cafes by 


exceſs 1n eating and drinking, he muſt gradually leſſen the quantity, - 


till he has reduced himſelf within the bounds: of ſtrict temperance 


that is, he muſt never eat ſo much at dinner as to make himſelf, 
ſoon after, unfit to go about any buſineſs, or apply himſelf to any 


4 


* Eſſays 5 and litei ary, vol, 1. 
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ſeinky 3 ; and he muſt make light ſappers, or none at all, if he dogg 
not find his dinner digeſted. 
I have known ſome people much affſicted with the gout, while 
they lived too fully, who being afterwards redueed, by neceſſity, to 
a ſpare diet, got quite free from that diſtemper: And indeed, when 


nervous ailments have been owing to high living, or an arthritic 


matter in the blood, abſtinence, or rather moderation in eating or 
drinking, is of the greateſt conſequence in the cure. 
- (6b) WIr regard to the quality of the food, the patients ought 


to abſtain from all heavy and fat meats, from whatever they find 
hard of digeſtion, and from all flatulent aliments. 


IF the ſtomach and bowels have been hurt by a flatulent diet; 


greens, roots, fruits, and whatever is apt to breed much wind, ought 


to be avoided; and the patient ſhould live chiefly on bread, rice, 
and fleſh-meats, with a few glaſſes of wine of a good. APE and age, 
and not apt to turn ſour. 
Ir heavy meats, rich ſauces, and che too free uſe of wine or o- 
ther ſtrong liquors have hurt the ſtomach and bowels, the patient 


ougght gradually to reduce himſelf to a ſmall quantity of wine, and 


eat only the lighter animal ſubſtances plainly dreſſed, and ſuch ve- 


getables as are leaſt flatulent. In this caſe, a diet of milk: and ve- 


getables alone may ſometimes. be of great ſervice, which, however, 


muſt not be gone into all at once, but very gradually: And it is 


further to be obſerved, that while ſome, who had been accuſtomed. 

to animal food and wine, have found great benefit by abſtaining 
from them, without loſing, much ſtrength, or any ſpirits, there have 
been others of a different conſtitution, who could not bear the want 


of ſuch a diet; and, when wholely confined to milk and vegetables, 


were not only troubled with faintneſs and towneſs of ſpirits, but 
with great flatulence and other diſorders. of the prime vis: From: 
which it may appear, how far ſome have erred in recommending, 
without ſafficient reſtriction, a diet of this kind in che greateſt part 
of nervous diforders. 
Ir may be obſerved, that many Seoplhewhie have weak or wiridy 


- tomachs, — duch as are liable to che gout, find not only ve- 


gerables, 
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getables, but milk to agree beſt with them, when they take at the 


ſame time ſome pepper or other ſpicery: And I have known ſome 
perſons ſubject to. violent attacks of the gout in their ſtomach, who 


have been much the better for ſwallowing, every morning, twelve or ; 
fixteen corns of white pepper, with the water rue which they took 


for breakfaſt. 


THAT abſtinence from wine and fleſh- -meats, and a diet wholely | 


of milk and vegetables, does not prevent nervous ailments, we have 
a ſtrong proof in the poorer ſort of the country-people of North 
Britain, who, tho' they live on milk, whey, barley, peaſe, and oat- 


meal, with coleworts, potatoes, and other vegetables, without almoſt 


any animal food or fermented liquors, are nevertheleſs remarkably 
| ſubject to pains in their ſtomach and bowels, flatulence, and other 
complaints of the hypochondriac or hyſteric kind connected with it. 


Nax, however much a milk and vegetable diet may be of uſe in 


ſome caſes, to leſſen or remove ſuch diſorders as have been the con- 
_ ſequence of high living; yet, in general, it is certain that a diet of 


this kind is more apt to produce. flatulence in the firſt paſſages and 
all the troubleſome ſymptoms depending upon it, than a diet con- 


fiſting partly of vegetable and partly of animal food. Nay, even 


milk itſelf, which holds a kind of middle place between vegetable 


and animal ſubſtances, has been obſerved by Hippocrates to be 
hurtful to thoſe who are much ſubject to wind in their bowels “. | 

| BECAUSE a mixture of fleſh-meats. with vegetable ſubſtances and 
water, kept in a heat equal to that of the human body, has been 
obſerved to ferment ſooner and much more briſkly than thoſe ve- 
getables and water alone, ſome have concluded that vegetable and 


animal aliments together will produce more flatulence in the prime 
vie than vegetables alone: But it ought to be conſidered, that the 


digeſtion of the aliments is very different from that change which 
happens to them in a chymical veſſel; and that, as the production 


of flatulence in the ſtomach and bowels is chiefly owing to a weak- 
neſs of theſe parts, a diſordered ſtate of their nerves, or ſpaſmodic 


contraQions in them; a certain proportion of animal food, by in- 


* Aphor, ſe, 5. No, 64. 
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vigorating the alimentary canal, gratefully affecting its nerves, and 
rendering it leſs liable to irregular motions and ſpaſms, may occa- 
ſion leſs flatulence in time of en than would happen from 
vegetables alone. | 
WIEN nervous complaints are owing to an arthritic matter, a 
diet of milk and vegetables, if the ſtomach can bear-it, may, by 
deſtroying, or rather not furniſhing freſh. ſupplies of that matter, 
effect a cure. But where the ſtomach, from its weakneſs, or the 
peculiar diſpoſition of its nerves, cannot bear the greateſt part 
of vegetable aliments, ſuch a diet. would be extremely improper; 
whilſt the lighter animal food, in ſuch quantity as can be eaſily di- 
geſted, will not only nouriſh and ſtrengthen the body more, but 
will act as an anodyne in preventing or allaying many complaints 
of the ſtomach and bowels.. 
Uro the whole, no conſtant rule can be given as to the kinds: 
of food; for while a diet chiefly of fleſh-meats anſwers well with 
ſome, others live beſt on milk and vegetables, either alone or with. 
a ſmall proportion of animal food. In like manner with regard to 
liquor, ſome cannot do without wine, while water alone, or water 
with. a little brandy. or rum, agrees beſt with others. Every valetu- 
dinary perſon ought, therefore, to keep by thoſe kinds of meat and 
drink which he finds by experience to be lighteſt and moſt agree- 
able-to his ſtomach. But whatever aliments may be uſed, mode- 
ration ſhould be conſtantly obſerved, as people are generally leſs. 
hurt by the quality than by the quantity of what they eat and. 
drink. | 
(c) WHEN. the Romach and inteſtines TREO b hurt 15 
bigh living, or weakened by flatulent. food; beſides a proper diet, 
the bark, bitters, chaly beates, and exerciſe *, will be often neceſſary 
for giving news. ſtrength, to the alimentary canal; Gentle vomits: 
and ſtomachic purges may alſa be of. uſe to cleanſe. the firſt mow” 
ges, and promote the natural ſecretions there.. 


1 7 InDoLENT obſtructions, chiefly. of the. ſciertious kind, in 2 
of the abdominal viſcera. 


* See the feſt intention of cure, p. 655 Gee. above 00 (3) (c): &c,. 
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OBSTRUCTIONS of the indolent kind have their ſeat either in 
the ſecretory tubes of the glands, or in other veſſels ſmaller than 
thoſe which carry red blood in the plandular follicles, or in the 
ſpaces of the tela cellulaſu, in whith there is depoſited, by the ex- 
haling arteries, a fluid which ſoon becomes too thick to be taken 
up by the abſorbent veins, and is daily increaſed by the addition of 
new matter of the ſame kind. In ſome caſes, the veſſels of the ob- 
ſtructed part are ſo changed from their original ſtate as to ſeparate 
from the blood fluids, which, by ſtagnating 1 in the follicles or cel- 
lular ſpaces, acquire a cartilaginous nature. 

1T is generally difficult to diſcover when nervous or hypochon- | 
driac complaints are owing: to ſcirrhous or other indolent ſwellings 
in the coats of the ſtomach and inteſtines, or in the other abdomi- 
nal viſcera, unleſs when the tumours can be felt, which is ſeldom 
the caſe. But when I meet (eſpecially in women after the men/es 
have left them) with complaints of want of appetite, indigeſtion, 
vomiting, flatulence, and pains in the belly which have continued 
long, without any conſiderable intervals of eaſe, and inſtead of 
yielding to medicines, become worſe, I ſuſpect ſome fixed obſtruc- 
tion in the ſtomach, inteſtines, or neighbouring parts, eſpecially if 
the patient has a quick pulſe, without any conſiderable heat or 
thirſt. 5 

WHEN hypochondriac or hyſteric ailinents are owing to indolent 
obſtructions, we muſt endeavour to reſolve them by degrees, and, 
in the mean time, palliate the moſt troubleſome peng occaſion- 
ed by them. . 
(a) There are few remedies of greater ſervice in obſtruCtions* 
* the indolent and cold kind than gentle friction. It not only 
promotes the circulation through the ſmall veſſels, but tends to at- 
tenuate and increaſe the abſorption of the matter ſtagnating in- 
the follicles, or extravaſated in the ſpaces of the cellular membrane 
of the obſtructed part. I have had inſtances of incyſted tumours. 
cured by long continued friction alone. One was on the upper eye- 
lid, about the ſize of a common cherry and of the ſteatomatous kind: 


Another was ſituated in the membrana. adipaſa on the left ſide of the 
abdomen.;. 


abdomen ; 1t was bigger than one's fiſt, pretty ſoft, and felt like * 
ſteatomas or atheromas. It was treated with nothing but friction 
of the part twice a-day with oleum camphoratum. For the firſt four 
months it did not ſeem to yield, but ſoon after it began to leſſen 
and went off very faſt. The ſmall tumour on the eye- lid was rub- 
bed only with the /aliva. 
(b) Warm fomentations are of great uſe; they not only relax 
the veſſels and attenuate the obſtructing matter, but by their warmth 
promote the circulation of the fluids through the obſtructed part, 
They will often either reſolve indolent {wellings, or bring them to 
a ſuppuration, when internal medicines, without their aſſiſtance, 
would do little. They ought to be applied every morning and evening 
for near two hours, but ſhould not be ſo hot as to be in hazard of 
inflaming the ſkin or making 1 it too tender. 1 generally uſe flannel- 
cloths wrung out of hot water alone; and ſometimes, in place of 
this, a hot decoction of wormwood and arme Hanes or of 
the tops of hemlock, adding to it a little vinegar. 
IT is obvious, that when obſtructions are deep-ſeated i in the ab- 
domen, neither frictions nor fomentations will have ſuch remark- 


able effects as when they lie in the tunica celluloſa immediately be- 
low the ſkin, 


(c) GENTLE vomits and purges * frequently repeated, are par- 
-ucularly uſeful 1 in beginning indolent obſtructions of the abdominal 
viſcera, But when an obſtruction in the ſtomach is ſo far confirm- 
ed as to be irreſolveable, vomits, eſpecially of the ſtronger kind, 
may prove hurtful by irritating the infarcted part, or even burſt- 
ing ſome of its veſſels T. And here it may be remarked, that many 

of thoſe hot and acrid medicines commonly preſcribed in nervous 
diſorders muſt be likewiſe improper in this caſe, ſince by their ſti⸗ 


mulating quality, they will be more apt to inflame and exaſperate, 
than to leſſen or reſolve auy ſcirrhous obſtruction. 


„ roo os. — 


(d) Wits 


® I look upon the * effects of ſea · water in glandular ſwellings to be chiefly owing to 


its purging quality. When it does not prove laxative, but makes the patient thirſty and hot, 
no good is to be expected from it. 


+ See above, p. 575. 
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d) Wir regard to thoſe internal medicines commonly called 
deobſtruent, they can have little or no effect, when the obſtructing 
matter is accumulated in the ſpaces of the tela cellulgſa, and are, 
therefore, chiefly uſeful in thoſe obſtructions whoſe ſeat is in the 
follicles of the glands, or in the ſmall veſlels themſelves. 

THE intemal deobſtruent medicines which I have uſed with. moſt. 
advantage, are the tartarus ſolubilis, ſal polycbreſtus mercury, and 
_ ſoap. 

I give the ſoluble tartar from drach. i. ſs. to drach. iii, or half | 
an ounce, and the polychreſt {alt from ſcrup. ii. to drach. i. ſs. diſ- 
ſolved in an Engliſh pint of water, which is to be drunk at three or 
four draughts, every morning for two months or longer. 

I commonly preſcribe mercury as a deobſtruent, either in the 
form of the pilule mercuriales laxantes, or of the ſolution of the cor- 
roſive ſublimate. To prevent theſe medicines from running too 
much to the mouth, I. give the pills only once in two. or three days, 
and when the ſolution is uſed, TI order a gentle purgative once in 
four or five days. 

Ix glandular ſwellings of the neck, of the ſtrumous rather than- 
the true ſcirrhous kind, I have ſeen nothing ſucceed ſo well as a 
courſe of the bark, in ſubſtance or decoQtion, for ſeveral months; 
giving, at the ſame time, every fourth or. fifth night, ſuch a doſe of 
calomel and rhubarb, or of the pilule mercuriales-laxantes, as may 
purge the patient twice or thrice next morning. Nor have I found: 
theſe medicines leſs efficacious, when, together with indolent ſwel- 
lings and a ſcrofulous habit, there was a confiderable degree of fe- 
ver; as in the following caſe. 

A child aged 7 years, of a lax and ſcrofiilous habit, in March 
began to be affected with hard ſwellings on her left wriſt and one 
of her legs, and with a ſoft œdematous ſwelling of her feet and 
hands; at the ſame time her tongue was foul, her pulſe quick, and. 
her ſkin hotter than natural. In June following, when I was firſt 
called, all theſe ſymptoras were increaſed, ſhe was much emaciated, 
and her pulſe beat above 130 times in a minute. As ſhe had uſed: 
many other remedies without advantage, after a vomit and a gentle. 

Purges; 
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purge, I preſcribed a decoction of the bark, with ſome ſpirit of 


vitriol, to be taken four times a-day, in the quantity of two or 


three table-{poonfuls ; and once in five or ſix days a doſe of rhu- 
barb with calomel. In leſs than four weeks after ſhe began this 


_ courſe, her pulſe became ſlower, her ſkin cooler, and her appetite | 


better ; and at the end of two months ſhe was almoſt quite free 
from all her complaints. 

WIEN glandular ſwellings lie immediately under the ſkin, the 
mercurial ointment rubbed into the part, or a ſtrong mercurial 
plaiſter applied to it, has ſometimes made a cure. A gentleman, 
aged 21, had one of the conglobate glands on the left ſide of his 
neck felled from cold. This ſwelling, which was without pain, 
increaſed gradually; ſo that, at the end of three months, it had 
acquired the ſize of a hen's egg cut longitudinally through the 


middle. After he had uſed, for ſix weeks, mercurial purges, fo- 
mentations, and the common diſcutient plaiſters, to no purpoſe, the 


emplaſtrum mercuriale cum triplice mercurio was applied to the part, 


In two or three days after, he began to ſalivate, and for a week 


continued to ſpit at the rate of an Englith pint a-day. After this, 
the ſpitting decreaſed gradually, and left the tumour reduced to 


one third of the fize it had before. The warm weather of ſummer, 


which ſoon followed, carried off what the mercurial plaiſter had 
left unreſolved. 


 AmoNGs the deobſtruent medicines, Spaniſh ſap deſerves a prin- 


cipal place. Obſtinate glandular ſwellings have ſometimes yielded 
to 1t after mercury had been tried in vain, as will appear from one 


of the following caſes. It ſhould be given daily from half an ounce 
to an ounce or more, if the patient's ſtomach can bear ſo much. 
1. A. M. upwards of 20 years of age, applied to me in April 


1752 for a ſwelling in the epigaſtric region, a little below the carti- 


lago enſiformis, This tumour was near as large as one's fiſt, and 
felt hard, but without pain: It was evidently under the muſcles 
and peritoneum, and as it ſhifted its place upon the patient's turn- 
ing from one ſide to che other, I conjectured its ſeat to bein the 

 omentuu 
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omentum, eſpecially as it was attended with no diſorder | in the 
ſtomach or bowels. 

I adviſed him to let warm water fall from a conſiderable height 

upon the ſwelling ; to cover it all day with a piece of flannel, to 
uſe the piluleæ ſeillitice, and drink with them at leaſt an Engliſh 
quart of cow-whey daily. Some time after, he took pills of gum am- 
mon. galban. and aloes, but without any benefit; for the tumour be- 
came larger; and when he ſat to write, which his buſineſs often 
obliged him to do, he ſuffered much uneaſineſs from that poſture. 
On this account I ſent him to the country in the end of July, and 
adviſed him to ſwallow every day from half an ounce to a whole 
ounce of Spaniſh ſoap, and continue the whey. Towards the end 
of October he returned to town with the tumour ſenſibly diminith- 
ed, and by going on with the ſoap till about the beginning of Ja- 
nuary, it was ſcarcely to be felt. He then left off all medicine, and 
| has been ever ſince in good health, without any ſenſible ſwelling or 
| hardneſs about the part firſt affected. 

2, A gentleman, aged 33, after having been ſubject for teme 
years, to rheumatic pains, obſerved in March 1752, an indolent 
glandular ſwelling, neither ſoft, nor yet of the hardeſt kind, on the 
right fide of his neck, immediately above the clavicle. In the au- 
tumn following, having expoſed himſelf to cold and wet on a jour- 
ney, this ſwelling became ſoon after confiderably larger. He then 
loſt. ſome blood, which was very ſizy; and in November he uſed 
ſome warm diſcutient fomentations, and the mercurial laxative 
pills. Theſe laſt, which he took once in two days for about three 
weeks, made him ſpit gently, but did not diminiſh the tumour. A- 
bout a fortnight after he had diſcontinued the pills, he began to 
take three drachms of ſoap daily, and ſoon doubled that quantity. 
In three weeks the ſwelling being ſenſibly diminiſhed, he was en- 
couraged to continue this medicine; but, about the middle of Janu- 
ary, having catched cold, he was ſeized with a diarrhea, and obli- 
ged to omit the ſoap for above a fortnight. In February, ſoon after 
the d:arrhea left him, he began to be troubled with a violent itching 
over his whole 128 eſpecially when in bed, and this Wunde in- 


1 Ne” creaſing, 


rr 5 


674 0 THE CURE'OF 


creaſing, towards the end of chis month he was adviſed once more 
to diſcontinue the ſoap. At this time the tumour was reduced, at 
leaſt one half, ſince the middle of Pecember. 

ON. account of the increaſe of this itching and other complaints, 
he never returned to the ſoap; but after trying a variety of otlier 
medicines, and the air of different chmates'1 in vain, he died in Au- 


gaſt 1754. n 
SINCE people affected with the ſtone often take foap to a greater 


quantity than this patient did, without any complaint of itching, I 


think this ſymptom cannot be juſtly aſeribed to that medicine; eſpe- 


cially as the patient had nothing of it for the firſt five weeks he uſed 
the ſoap, and as it came on after a diarrhæa occaſioned by acold. Nei- 


ther can I think the ſwelling in his neck was critical, and that the 
itching and other bad ſymptoms were owing to the matter in it be- 


ing diſſelved by the ſoap, and carried into the blood; becauſe, in 


March 175, when this tumour began, the patient had no particu- 
lar complaints; and in November, when it was become ſo large as 


to be broader, tho not ſo chick as one's fiſt, his health was 5 850 and 


his blood ſizy. 
ALT Ho' I have preferibed PI in ſeveral other caſes without the- 
ſame ſucceſs, . yet as many glandular ſwellings are altogether incu- 
rable, ſoap, if it ſhould be found to anſwer in two. caſes out of ten, 
ought to be eſteemed a valuable medicine. 
Ir it ſhall be objected to the virtues of ſoap as are folvinke; that ſcir-- 
rhous tumours, when cut out of the body, are not diſſolved by be- 


ing immerſed in a ſolution of it in water; Janſwer, that ſoap, in diſ- 


folving urinary concretions, acts like other chymical menſtrua; but 
in reſolving obſtructed glands, 1 it muſt be aſſiſted by the motion com- 
municated to the fluids by the heart and arteries, which it may proba - 
bly ſtimulate into ſtronger contractions, and thus, as well by its re- 
ſolving quality, contribute to the cure. But further, I do not ima - 
gine that ſoap will ever diſſolve a true ſcirrbous either in the body 
or out of it; I only expect that it will ſometimes remove glandular 
obſtrudtions that are leſs confirmed, and of a ſofter kind. . 
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erful deobſtruents, if they fail of reſolving hard ſwellings, are apt 
to irritate and inflame them. This effect has been generally aſcri- 
bed to the weight of the mercurial medicines, but without ſuffi- 
cient reaſon; for when ten grains of calomel have raiſed and kept 

up a ſalivation in ſome perſons, for two or three weeks together, 
and when a ſlight ſpitting has been occaſioned by a grain and a half 
of corroſive ſublimate, diſſolved in ſpirits, and taken in four days, 
it is plain that the addition of weight to the maſs of blood in theſe 
caſes muſt have been ſo ſmall, that no ſenſible Wange in the circu- 
lation could have been produced by it. 

So has not only this advantage over mercury, that it may be 

uſed in moſt caſes, without irritating and inflaming, and conſequent- 
ly without any hazard of changing a ſcirrhous {welling into a car- 
cinomatous one, but it does not melt down the fluids and reduce 
the ſtrength like mercurials. 

So A ſeems to act chiefly by its . quality, and perhaps, 
in ſome caſes, as a true diſſolvent. Every one knows the property of 
a ſolution of ſoap for cleaning the ſkin : And if a patient ſwallows 
an ounce of ſoap daily, his blood will in time become ſo ſapona- 
ceous, that whilſt it circulates thro' the halt-obſtructed veſlels of a 
ſwelled gland, it may inſenſibly clear away, and carry along with 
it that viſcid matter, which, by adhering to the inſide of theſe veſ- 
ſels, in a great meaſure filled up their cavities, 4 

Ox late the extract of the cicuta has been much extolled : as a deob- 
 Niruent®; ; but altho' I have tried it, as well as the powder of hem- 
lock, in ſeveral hard ſwellings, ſome of which were external, and 
others ſituated within the abdomen, I have only ſeen it do ſervice in 
two caſes, one of which was a large ſchirrous ſwelling in the left 
| breaſt, and the other a hardened gland in the neck. The latter 
was removed by the extract of the cicuta in eight months; and the 
former, by the continued uſe either of this medicine, or of the 
powder of hemlock, has not only been kept from increaſing for 
theſe four years paſt, but is now reduced to one . . the bulk 


it once had. 7 


* See Dr Storck's three Treatiſes on the virtues of the cicuta, 
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(e) In attempting the cure of obſtrucions in the viſcera, beſides 
ſome of the remedies above mentioned, it will be Proper to order 


a diet conſiſting of the leaſt flatulent vegetables, weak broths, and 


the lighter meats. Ripe fruits, if they do not offend the ſtomach 
and bowels by their flatulence, may be uſeful on account of their 
{aponaceous or reſolving quality; as alſo goat or cow-whey, eſpe- 
cially in the beginning of ſummer, when it is moſt impregna- 


ted with the virtues of the graſs and other herbs. The patient's. 
drink ought to be rather tepid than cold, and the beſt is either 


water alone, or mixed with a little Rheniſh, or * other FO 


white wine. 


(7) EXERCISE, eſpecially riding, is N useful, not only 
to prevent, but to re move beginning obſtructions. And. here it 


may be proper to obſerve, that as thoſe who. lead a ſedgmary life, 
eſpecially the ſtudious, (who i in reading and writing ſit o much 
with their body bent frowned are molt ſubject to hypochondriac 


diſorders and obſtructions, it would be of great conſequence for 


ſuch, to allot ſome part of the day for exerciſe, or if that cannot 
be done, at leaſt to read or write moltly ſtanding; in which po- 
ſture the abdominal viſcera are much. leſs comprefled. than in che 


other; 


(g) In conſiderable obſtructions of the viſcera, if the patient” be 
of a full habit, the cure ought to begin with bleeding, which; by 


emptying the veſſels, may not only tend to leſſen the obſtruction, 


but aſſiſt the action of the deobſtruent medicines. 11 Lond 
(b) Wr11.sT by the uſe of ſome of the above remedies, we aim 


at a radical cure, we muſt not neglect to palliate the ſymptoms 
which ſo often attend theſe obſtructions. This is to be done chiefly: 


by opiates, and by the leſs heating carminatives and nervous medi- 
eines. But of this. more hereafter, 


6. Viob ENT affetions of the 3 
WHEN nervous or hy ſteric diſorders ariſe from this . the 


cure conſiſts, 


(a) IN e all A and ſhocking. ſights, and every. 
| | __ occahon 


NERVOUS DISORDERS. _—_ 


occaſion that may be apt to excite violent paſſions, or commotions 
of the nervous ſyſtem. 

(b) In ſtrengthening the nerves, fs that the mind may be leſs apt 
to be ſtrongly affected, either by impreſſions from external objects, or 
by ſuch ideas as ariſe purely from reflection ; the beſt medicines for 
this purpoſe are the bark, bitters, ſteel, the cold bath, and exerciſe, with 
proper aliment; 3 concerning all which, ſee the firſt intention of. 
eure 

(e) NERvOus diſorders occafioned by ſtrong impreſſions of the 
mind, are often prevented, leſſened, or cured by exciting other ſen- 
ations or paſſions of a ſuperior force. Of this. we had a remark- 
able inſtance in the cure performed by Boerhaave, on the boys and 
girls in the poors-houſe at Haerlem f. Epileptic fits have been cu- 
red by whipping I. Convulſions from the toothach are removed 
by bliſters ; vomiting: has been ſtopped. by putting the hands ſud- 
denly in cold water; and a common hiccup is inſtantly cured by 
whatever excites ſurprize, or ſtrongly engages the attention. 

(Ai) NeRvovs or hyſteric affections from. a concealed. or diſap- 
pointed paſſion, are better cured. by the fruition of the objet ** ;. 
or, if this cannot be obtained, by proper diet, amuſements and by 

opiates, eſpecially at bed-time, for compoſing the mind and procu-- 
ring ſleep, than by the whole claſs of nervous. medicines. 


e Havixc 
pag. 633, &c. above. | 

+ See above, p. 581. 

} Kaau- Boerhaave Impet. a Hippocrat. dict. 5 406. 

In the Hiſtoire de Facademie. royale. des ſciences 1752, there is an account of a girl 
who was cured of epileptie fits ariſing from melancholy, by ring a gun at her bed-ſide, wr 
as ſhe was coming out of one of the paroxyſms. 


A remarkable inſtance of this we have in a young man, who, from a diſappointment in 
marriage, was ſuddenly ſeized with a catalzp/ir, ſo that he remained for a whole day in his 
chair, in the ſame poſture, without the leaſt motion or ſeeming attention to any thing about 

bim: Nay, his-whole body became as Riff as if he had been frozen, However, no ſooner. 
Was he told with a loud voice, that he was to have his beloved object, than waking as out of 


2 deep fleep, he ſprung up from his ſeat and recovered. at once. See Tuplii Oblerrationes: 
medicæ, lib, 1. obſerv. 22. 
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HaviNG thus far treated of the cure of the ſeveral cauſes of ner- 
vous, hypochondriac, and hyſteric diſorders, I ſhall conclude cheſe 
obſervations with mentioning particularly the remedies moſt pro- 
[; per for removing or — ſome of their moſt troubleſome 
| | ſymptoms, 


CHAT: 
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Of the cure of ſome of the moſt remarkable Nervous; HyPpocnHons 


DRIAC, and. HYSTERIC Symptoms. 


IH ( Pas VULSIVE motions, or fixed ſpaſms of the muſcles. . 


TEsE are either general, affecting almoſt the whole body, or 

confined to one or a few muſcles or organs, As they often ariſe from 
very different cauſes, their radical or prophylactic cure muſt conſiſt 
in the removal or prevention of thoſe cauſes *.. But as the imme- 
diate cauſe 1 is, in every caſe, the ſame, viz. FEI CE that irritates - 
the brain or nerves, or affects them with a diſagreeable ſenſation, . 


their palliative or temporary cure will be beſt affected by, 


(1.) SUCH medicines: as by their ſtupifying or narcotic quality 


leſſen the ſenſibility of the brain and nervous ſyſtem T. 


IN continued ſpaſms, as well as alternate convulſive contractions 
of the ſtomach and inteſtines, nothing gives ſo ſudden or ſo ſen- 
lible relief as opiates; which are often not leſs efficacious When 
the other muſcles are ſpaſmodically affected. In that ſpecies of the 


tetanus called apiſthotonus, as well as that which is confined to the 


lower j. jaw, opium is the principal remedy * and as the hydrophobia | 
is only a violent comrnliion: of the gullet and ſtomach, &c, ariſing 


from | 


In ſo far as they may proceed from ſome peccant matter in the Blood, from Aeon; acrid 


humours, worms, or wind in the ftomach and inteſtines; from a great loſs of blood, an obſtrue- 


tion of the menſer, 6 or affections of. the mind, weir radical cure is to be nn in the. > 1 8 
ing i | 


+ See Medical inquiries and obſervations; vol. 1. 
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from the diſagreeable ſenſation excited by any liquid touching the 
fauces, or by the effort the patient makes to ſwallow them, opium in 
large doſes, eſpecially if given by way of a clyſter, and repeated at pro- 


per intervals, would probably be found, at leaſt, the beſt pallative*, 
CoNVULSIVE fits of the {lighter kind, which returned daily at 2 
certain time, have been prevented by giving opium an hour or more 


before that time. But in an epileptic patient, who was ſeized every 
day about two in the morning, the fits were neither prevented nor 


ſenfibly leſſened by forty or fifty drops of laudanum, which I ordered 
him to take, for ſeveral nights, about two hours before the return 
of the fit. 


IT is to be obſerved, that in curing or palliating violent ſpaſms 


or convulſive motions, opiates muſt be given in larger doſes than 
_ uſual, and repeated more frequently; for here, as in caſes of acute 


pain, the patients bear theſe medicines much better than in health. 
Ix ſome caſes, eſpecially where the veſſels are full, bleeding, and 
other evacuations ought to precede the free uſe of opium. 
(2.) Suck medicines as, tho' not endued with a narcotic quality, 


are found by Experience to be uſeful in ſpaſms and alternate con- 


vulſions of the muſcles, and ſeem to produce their good effects, by 
that fimulus which they communicate to the nerves, eſpecially of 
the ſtomach and inteſtines, Of this kind are camphire, caſtor, 


* Altho' this ceafocing ſeems to be much confirmed by the cure of Dr Nugent! s patient, 
(See bis Eſſay on the hydrophobia) ; yet, in this caſe, as muſk and other remedies were uſed as 
well as opiates, it may be doubted whether the former had not ſome conſiderable ſhare in the 
cure, It were to be wiſhed, therefore, that ſuch as ſhall have . ee would make a 

fair trial of opium alone in the hydrophobia, : 

About the 20th of Auguſt 1761, a farmer's ſervant - Near Norham in nenen ted. 
three weeks after having been bit by a mad dog, became delirious, had violent ſpaſms, a 
dread of water, and other ſymptoms common in ſuch caſes, He was treated by Mr Dawſon 
ſurgeon in Coldſtream according to Dr Nugent” s method, and recovered ſo quickly as to 
be able to be employed in reaping the corn before the middle of September. | | 

He was blooded, took every three hours muſk and cinnabar with honey in a bolus, and a 


pill of opium. A plaiſter of galbanum with half an ounce of op/un: was applied to the 0 throat 


and neck, 
+ dee above, p. 646. 
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A dram of brandy, by ſtimulating the nerves of the ſtomach, 
will almoſt inſtantly leſſen a tremor of the hands, and in ſome caſes 
make the pulſe flower: And do not other ſtimulating medicines, 
in ſome ſuch way, remove a palpitation of the heart, and other con- 
vulſive motions, as well as fixed ſpaſms of the muſcles? Theſe effects 
may happen equally, whether thoſe medicines excite, in the nerves, 
an agreeable, or an unpleaſant or painful ſenſation. Thus a glaſs 
of warm wine with cinnamon and nutmeg, and a mixture with aqua 
pulegii or rute, tincture of caſtor and aſa fetida, will often have ſimi- 
lar effects in flatulent and ſpaſmodic affections of the alimentary 
canal; and we ſhall ſee below, that bliſters and other painful appli- 


cations are ſometimes uſeful in removing ſpaſms and convulſive 
motions. 


(3.) SUCH remedies as relax, and at the ſame time, affect with 
an agreeable ſenſation the muſcular fibres and nerves, rendering 
them thereby leſs liable to ſuffer from irritation; viz. the warm 
bath, ſemicupium and pediluuium, emollient clyſters and warm fomen- 
tations applied to the feet and legs, or other parts of the body * 
To this claſs alſo, we may perhaps refer venaeſection, which by 
emptying the veſſels, produces a general relaxation; but whatever 
be in this, we know from certain experience that it has often very 
ſudden and remarkable effects in leſſening or r removing ſpaſins and 
convulſive motions. e 

OLavs BoRICHIus mentions a young woman liable to a periodic 
hiccup, which returned regularly about the ſame time once a-year, 
who, after other remedies had proved ineffectual, was always cured 
by bleeding largely at the arm. It was obſervable, that this hic- 
cup was not leſſened by the menſes flowing plentitully during the 

time the patient was affected with it F. 

TRE warm bath affects the nerves with an agreeable ſenſation, 
removes ſpaſms in the ſmall veſſels, promotes an equable circulation, 
gently expands the fluids, and conſequently fills the whole veſſels 

of the body. But in whatever manner the warm bath and fomen- 
tations may act, their power in giving often immediate relief from 
Figs 4 R violent 

* See above, p. 643. + Ada Hafnienſia, 1671, and 1672, $ 73. 


1 - » 
8 * 4 
„ — 1 


— . ad 
r 4 r 


682 . OF THE CURE OF 


. violent pain, and preventing or allay ing ſpaſms and convulſive mo- 
tions, has been ſufficiently aſcertained by experience. However, as 


the uſe of the warm pediluvium and fomentations applied to the 
feet and legs in fevers attended with a delirium, tremors, and con- 
vulſions“, may not be ſo generally known, I ſhall give ſome in- 
ſtances of their good effects. 

(a) Mrs aged 23, on Saturday the third day ate being 
delivered of ber firſt child, was ſeized with a coldneſs and ſhiver- 
ing, ſucceeded by a hot fit and ſweating. Next day ſhe was better, 

but after a reſtleſs night between Sunday and Monday, her Win 
felt hot and dry, and her pulſe was quicker. Her urine which, be- 
fore, had been of a natural colour, was now limpid and in too 
great quantity. On Tueſday her pulſe was much quicker than 
ever, viz. at 136 ſtrokes in a minute, but not full: She became ap- 
prehenſive of dying, and, after ſome fits of uneaſy breathing, fell 
into a kind of hyſteric fainting, which did not affect the pulſe, al- 
tho' her breathing was ſcarce perceptible. During this fit, which 
laſted about an hour and a quarter, ſhe ſighed and moaned fre- 
quently. About mid- night, ſhe was very reſtleſs, her arms and 
head were convulſed, and ſhe became quite delirious. This day a: 
raſh which had come out on Monday had in a great meaſure diſ- 
appeared. All this time the lochia continued, tho' in a ſmaller 
quantity than uſual. Hitherto diluents, diaphoretics, clyſters, 
{mall doſes of camphire, /audanum, bliſters to the legs and ſinapiſms 
to the ſoles had had no effect. On Wedneſday, the delirium in- 
creaſed: at noon two leeches were applied to each temple, and ſoon: 
after, becoming tolerably ſenſible, ſhe ſaid the found, herſelf much. 
eaſier: But, about eight in the evening; ſhe grew-more delirious 
than ever, crying out in a.diſtrafted manner, and was ſo ſtrongly. 
convulſed, that with difficulty ſhe could be kept in her bed by two 
HONG perſons ennerel for that purpoſe. At this time, I ordered: 
ve large 


> The ſucceſs which fomenting | the legs had in a caſe of this kind, was ee to 
me about ſeven years ſince by my learned and ingenious friend Dr John Pringle phyſician to 
her Majeſty. I he Doctor mixed 4 part of vinegar with the water; whereas 1 have always 
_ uſed hot water alone. | — | 
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large pieces of flannel wrung out of hot water to be wrapped round 


her feet and legs. This application, which was renewed once in 


fifteen or twenty minutes, and continued near three hours, had a 
moſt happy effect; for her delirium and ſtruggling to get up ſoon 


began to abate; ſhe fell aſleep at eleven, and did not awake till two 


in the morning, when ſhe was quite calm and ſenſible; after this 
ſhe ſlept near three hours more, and was pretty eaſy and clear in 


her head all Thurſday, till the evening, when the delirium returned 


in a leſs degree. But this ſymptom being ſoon removed by freth 
fomentations, ſhe paſſed a good night, and gradually recovered, 
without any return of the raving, fainting, or convulſions. 

| (5) K. B. a boy aged eleven, was ſeized with a headach and fever. 


Monday, he complained of a ſharp pain in his right fide, on which 


account near eight ounces of blood were taken from hm. On 


Tueſday, his head was eafier, but the pain in the fide continued; 


his pulſe beat 120 times in a minute. This evening, a bliſter was 


applied to the right fide. Next morning, the pain was much abated, 


but a ſlight delirium began, and increaſed towards the evening, 
when his pulſe was about 130, tho' no-ways full. Leeches were 
applied to the temples, and poultices to the feet. On Thurſday 
morning, the delirium and fever continuing, his head was ſhaved, 
and afterwards fomented with cloths wrung out of hot water. This 
made him ſomewhat drowſy and calmer for a ſhort time; but a- 
bout mid-day, his pulſe became quicker, ſharper, and ſmaller, and 


the delirium increaſed. At three after noon he was quite inſenſible, 
had a fubſultus tendinum with catchings, and his pulſe, which was 


{mall, beat near 150 times in a minute. In this ſtate I ordered his 
feet and legs to be immediately fomented, as in the preceding caſe: 


the effect was, that he fell ſoon aſleep and waked at four o'clock, 


ſomewhat calmer, and with a little ſweat on his ſkin. The tomen- 


tations were renewed; he ſlept again, and about fix in the evening 


he was much leſs delirious, and his pulſe did not exceed 124. At 
eight o'clock, the legs were fomented again, for a conſiderable time. 
He had ſeveral good naps during the night, and Friday morning, 

| 4R2 i e was 
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was perfectly ſenſible, with a pulſe at 96. From this time he re- 


covered daily, without any return of the fever or delirium. 


(c) A middle-aged man, who was ſeized with a continued fever, 
in a few days became delirious, had a quick and very ſmall pulſe, a 
parched tongue, fluſhings in his face, and twitchings ;. and he paſſed 
his urine inſenſibly. He was treated with the common remedies, 
and had a bliſter applied between his ſhoulders, but with little ad- 


vantage. My advice being aſked about the 8th or 9th day of the 


diſeaſe, I ordered his legs and feet to be fomented with flannel 


wrung out of hot water. This, in a little time, put him aſleep; 


and, next day, his pulſe was fuller and leſs quick, the delirium was 

abated, his tongue was moiſter, and a gentle ſweat came on. After 

this, the fever decreaſed gradually, and the patient recovered. 
HAV NG found ſuch benefit from the warm fomentations in 


| fevers attended with a delirium, tremors, and ſpaſms, I thought it 
might be worth while to make trial alſo of the warm pediluvium in 
ſuch caſes; and I ſoon found this to have the ſame, but more power- 
ful effects than the fomentations: for, in ſome caſes, when theſe 
laſt had failed to leſſen the toſſing, raving, and convulſions, the 


pediluvium ſucceeded, not only in the time the patient uſed it, but 
its effects continued a good while after; and when they ceaſed, it 
was renewed again with the ſame advantage as before. In ſome 


_ caſes, I have ordered the feet and legs to be put in warm water 


four or five times in 24 hours, and to continue in it from half aa 
hour to near a hour at a time, unleſs the patients became faintiſh, 
(a) A lady about 20, on the fourth day after being delivered of 
her firſt child, began to be feveriſh, and could not ſleep. After this 
ſhe became very delirious, talked conſtantly, had ſometimes tre- 
mors, and was ſo reſtleſs, that for two days ſhe had not lain one 


minute in the ſame poſture, and was with difficulty kept in bed by 


two or three nurſes. On the-1oth day after her delivery, when I 
firſt ſaw her, the ſymptoms now mentioned were all increaſed ; ſhe 
was now quite filent, and ſeemed to underſtand nothing that was 
ſaid to her; her pulſe, which was but of a_ moderate ſtrength; beat 
above 150 times in a minute. Nay once, when the was more agi- 
. — "tated 
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tated than uſual, it roſe to 1 80 ſtrokes in that time, and became 
withal very ſmall. As ſhe had been blooded and bliſtered, and uſed 
ſeveral other remedies without advantage, I ordered her feet and 
legs to be put immediately into the warm pediluvium, which was 
done by making her ſit up on the bed-ſide. At firſt, it required two 
people to keep her feet in the water, but, in leſs than a quarter of 
an hour, ſhe grew calmer, and made little motion either with her 
legs or any other part of her body. After uſing the pediluvium for 
half an hour, ſhe was put to bed, but foon began to grow as reſt- 
leſs as formerly; upon which account warm fomentations were ap- 
plied to her legs and feet, and renewed from time to time for near 
two hours, but without any benefit. I therefore thought it beſt to 
renew the pediluvium, which was uſed at this time for a full hour; 

it ſoon made her fit quiet, and after ſhe was put to bed, altho' ſhe 
did not fall aſleep, yet ſhe lay ſeveral hours without toſſing as uſual, 
and her pulſe was reduced to 136. As often as ſhe began to be any 
Ways reſtleſs, the pediluvium was renewed. After uſing it the fourth 
time, ſhe got ſeveral ſhort naps, was leſs delirious, and her pulſe 
only made 120 ſtrokes in a minute; from this time (vz. the eleventh 
day after her delivery) the pediluvium, which was never repeated 
above twice in 24 hours, procured her better and leſs interrupted 
reſt, and leſſened all her bad ſymptoms ; ſo that in two days more 
The was quite free. from the delirium, and her pulſe did not exceed 
90 in a minute. | 
(b) A gentleman aged' 40, after having kad a contiinied: fever for 

7 or 8 days, began to rave, and the delirium increaſed ſo much, that 
about the 11th-day, he could not be kept in bed; nor would he al- 
low either fomentations, bliſters, or ſinapiſms to be applied to his 
legs or feet. In this condition I adviſed to take him out of bed, as 
often as he inſiſted upon riſing, and while he ſat up, to keep his 
feet and legs in warm water. Between ſeven and half an hour 
paſt eleven in the evening, he was ſeven: times out of bed, and as. 
often uſed the pediluvium for about half a quarter of an hour, or 
longer, at a time. Before midnight the hurry of his ſpirits began. 
to abate, he talked leſs, and. ſeemed drowſy. In the firſt part of 
the 
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| the night be ſlept a little, and towards the 'morning he ſlept three 
hours at once. His pulſe was now reduced from 120 to 100 ſtrokes 
in a minute ; and from this time the deliruim decreaſed eee 
E for ſeveral days, and he recovered. | 
' cc) HaviXNG been called to A. A. aged 30, in a continued fever 
0 with inflamed eyes, and ſo violent a delirium, that he could not be 
f kept in bed; 1 ordered him to be taken up, and to have his feet 
| and legs put in warm water for twenty minutes. This was done 
ſ thrice in the ſpace of thirteen hours; and it always leſſened his ra- 
ll Lvning, made him quieter, and procured fleep after he went to bed. 
| EY Next day, he became a good deal comatous, and his eyes were 
rather more inflamed; but the day after, he grew more ſenſible, 
his eyes looked better, and his pulſe had fallen from about 170, 
| . | (which was its quickneſs when at the worſt,) to 128 ſtrokes in a 
n Ne, minute. After this, he recovered gradually. 85 
(d) ANOTHER patient, aged 25, in a continued fever, with 2 
5 pPulſe above 140, inflamed eyes, and a violent delirium, ſo that two 
| | ſtrong men had been employed to keep him in bed, recovered after 
1 : being taken up thrice, and having his feet and legs kept in warm 
water for above twenty minutes each time. The warm water al- 
q 8 ways leſſened the delirium, and, after he returned to bed, made 
{ him to fall aſleep. 

INS T EAD of adding more caſes, I ſhall only obferee, that] have 
ſaved more patients who appeared to be in great danger, in the deliri- 
ous ſtate of a fever, by the fomentations, and eſpecially by the warm 
pediluvium, than by any other remedy: and even in thoſe caſes, 
| | where theſe applications were inſufficient to compleat the cure, 

; : they, almoſt always, gave ſome preſent relief, by making the pa- 

1 tients ſomewhat quieter and diſpoſing them to ſleep. 
THE fomentations and warm bath to the feet are particularly 
uſeful in fevers, where the brain and nervous ſyſtem are much 
irritated. In caſes where the eyes are inflamed, they will anſwer 
better, if the patient has been bled at the temples with leeches, be- 
fore their application. When the fick cannot bear the pediluvium 
in an erect poſture, I order their legs to be put over the ſide of 
5 N | the 
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the bed, ſo as they may be immerſed in the warm water ; the 
keat of which ſhould not be leſs than 100 degrees of Farenheit's ſcale. 


I ſhall only add on this ſubject, that I have found the warm /e- 
micupium, or pediluvium, the beſt remedy for thoſe convulſions 
which ſometimes precede the eruption of the ſmall pox; and for 


that general tremor of the whole body which often happens to- 
wards the end of that diſeaſe, when the puſtules are of a very bad 


kind. But to return, 
(4.) In convulſive motions or ſpaſins, rig: remedies are often 


uſeful, as by painfully affecting the nerves of ſome part of the 
body that is ſound, in a great meaſure leſſen or deſtroy the ſenſe 


of that irritation which was the cauſe of thoſe ſymptoms . Of: 


this kind are bliſters, acrid cataplaſins, dry cupping, friction, and 


che cold bath. 


ABourT. ſeventeen. years ſince; a woman; aged 20, was eite 
with an alternate motion of the abdominal muſcles. In the night, 
when in bed, ſhe was pretty free from this ailment ; but, through 
the day, thoſe muſcles- were almoſt conſtantly in motion, and it 


was not in her power to reſtrain them in the ſmalleſt degree. Af⸗ 


ter ſhe had tried many medicines, without any benefit, I ordered 
a circular bliſter, of about eight inches diameter, to be applied to- 
the abdomen... This put a ſtop to the convulſive motions for ſeveral 
days; and although. they returned afterwards; they were much 
weaker and leſs frequent, and in a ſhort time, they ceaſed entirely, 
without the aſſiſtance of. any medicine, except a few doſes of cam 


phire. 


Ix caſes, where epileptic convulſions took their riſe from an 


uneaſy ſenſation in ſome part of the arm or leg, I have found bli- 
{ters applied to theſe- parts the beſt. remedy, It may be proper, 


however, to obſerve, that, in people whoſe nerves are uncommonly 
delicate and ſenſible, it is often better to attempt the cure of con- 


vulſive motions or ſpaſms by opiates, muſk, camphire, and the 


warm bath or pediluvium, than by bliſters, which ſometimes do 


aarm by the violent pain which they occaſion. 


4 have found dry cupping 1 not only uſeful in convulſive con- 
tractions 


5 N Aphor. lib, 2. No. 46. 
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trations of muſcles “, but alſo in removing recent rheumatic 
Pains from cold, where there was no fever; nay, 1n older pains of 


this kind, I have ſeen patients relieved, at leaſt for ſome time, by 
this remedy. I order the cupping glaſs to be applied to the Pained 


part and all round it, and let it ſtick each time three or four mi- 


nutes, or till it falls off. The ſuction is often ſo ſtrong as to occa- 
fon ſmall effuſions of blood below the ſcarf-ſkin. The good ef- 
feats of dry cupping do not proceed ſolely from the pain it occa- 
ſions, which is not very conſiderable ; but chiefly from the change 


it makes in the circulation of the blood through the ſubcutaneous 


parts : for, while the cupping glaſs remains fixed, the blood which 


-uſed to be ſent to the parts below, is, in a good meaſure, derived 
into the veſſels of the membrana adrpojſa and ſkin; and, even for 


ſome time after, the motion of fluids through theſe parts conti- 
nues to be greater than uſual, on account of that irritation and 
flight degree of inflammation. which is generally occaſioned by 


cupping. 


THE cold bath is often uſeful in curing thoſe convulſions which 
go by the name of St Vitus's dance: And cold water thrown on a 
perſon labouring under the Hhydrophobia has enabled him, for ſome 


time, to drink pretty freely . Was not this effect owing to the 
| ſtrong impreſſion made on the nervous ſyſtem by the cold water, 


which, in ſome meaſure, deſtroyed or leſſened the unnatural ſenſi- 
bility of the nerves of the fauces and gullet? For the inability to 
{ſwallow liquids in the hydrophobia is not owing to a palſy of the 
throat, as ſome authors of great character have thought, but ſole- 


ly to the diſagreeable ſenſation excited in the fauces and gullet, by 
the touch of water and other fluids, which raiſe as great ſpaſms 


and 


* A man, aged about ;0, who had for many years been conſtantly afflicted with an al- 


ternate motion of the muſcles of his head and neck, found more benefit from dry cupping 
along the back part of the neck and ſhoulders, than from any other remedy. It is true in- 


| deed, the good effects of this application laſted only for a few days; but, had the diſor · 


der been leſs fixed, it is probable, that repeated cupping might have made a perfect cure. 


+ See Mead on poiſons, edit, 5. Pag. 182, and Van Swieten. Comment, in Aphor. Boer- 
. tom. 3 p. 576, 
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and convulſive contractions in thoſe parts and the ſtomach, as they 


do in the muſcles of reſpiration, when, by an accident in ſwallow- 
ing, they get into the trachea. : 


(5.) FEAR, ſurpriſe, attention, or other ko affections of the 


mind, will frequently put a ſtop to convulſive motions and ſpaſms, 


and ſometimes ſucceed after other remedies have failed, as in the 


* caſe. 


A girl aged eight, in the beginning of eptemnber 1759, was ſei- 


150 with an alternate motion of the maſſeter and temporal muſcles, 
for which no cauſe could be aſſigned. This motion exactly imita- 
ted the pulſation of the heart. Only thoſe muſcles were contracted 


and relaxed above 140 times in a minute, while the heart did not 
make above 90 ſtrokes. Their contractions were all of equal 


ſtrength, and the intervals between them were alſo equal. When 
the patient preſſed the teeth of the lower jaw ſtrongly againſt thoſe 


of the upper one, by a voluntary contraction of the maſſeter and 


temporal muſcles, their convulſive motions were much leſs remark- 
able ; and when ſhe pulled down the lower jaw as much as ſhe 
could, and by the continued action of its muſcles, kept it in this 


ſituation, the maſſeter and temporal muſcles were no ways convul- 


ſed, Before I ſaw-this patient, ſhe had been bliſtered upon the 


courſe of the affected muſcles, which leſſened their convulſive mo- 


tions, while the bliſtered parts continued to run, but no longer. I 
ordered plaiſters of the emplaſtrum antihyſtericum with ſome opium 
to be applied where the bliſters had formerly been. Theſe were 
kept on no longer than two days, during which time the convul- 
ſions were weaker and leſs frequent, not being repeated above 50 
or 60 times in a minute; however, in a day or two after the remo- 


val of theſe plaiſters, the convulſive contractions became as ſtrong 


and as frequent as ever. Brimſtone, in powder, was rubbed on 
the temples and cheeks without any viſible effect. Suſpecting that 
this. convulſive diſorder might, perhaps, proceed -from worms, I 
preſcribed a bolus of rhubarb with calomel, which the girl obſti- 
nately refuſing to take, her father went to fetch a horſe-whip to 
beat her. The fear of this affected her ſo ſtrongly, that, without 
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the bolus, the convulſions of the maſſeter and temporal muſcles in- 
ftantly ceaſed; and have never returned ſince, except once on occa- 
ſion of a fright, when they continued near an hour, and then went 
R off without any remedy. 

= CE18vs, in the ſpaſmus cynicus, recommends pouring on the pa- 
„ tient's head warm ſea-water and ſulphur *: And a roll of brim- 
ſtone held in the hand is frequently uſed now-a-days as a cure 
for cramps or fixed ſpaſms of the muſcles; and I have known it 
ſucceed in ſeveral caſes. The ſnapping of the brimſtone, which 

D often happens, has been by ſome aſcribed to the electrical fire be- 
i ing diſcharged in great quantity out of the body ; but without any 

| | 

| 


—— — — 


1 reaſon. The truth is, that a roll of pure brimſtone held in the 

1 | | hand when warm, will frequently break, whether the perſon be 

| affected with the cramp; or not; and the ſame thing happens to 
brimſtone, when placed before the fire in a heat equal to, or a little 
greater than that of the human body. L am therefore of opinion, 
that brimſtone cures ſpaſms not by any medical virtue; but that 
its effects are to. be aſcribed to. the-patient's attention f and faith, or 
rather to the ſurprize occaſioned by the roll ſnapping: in his hand: 
And as a confirmation of this, I have known ſame affected with the 
cramp, who, having been. informed that the breaking of the brim- 
ſtone was owing to the heat of the hand, miſſed. of a cure: 

(.) ConvuuslvE motions or ſpaſms are often prevented or 

_ cured by compreſſion, which. braces and. renders firmer ſuch parts 
of the body as are moſt ſubject. to them. Thus cramps in the legs 
are prevented by tight bandages ;. and when convulſions ariſe from 
a- flatulent. diſtenſion of the inteſtines, or from ſpaſms beginning | 
in them, they may be often leſſened or cured: by making a pretty 
ſtrong comperaiien upon the abdomen: by means of a broad belt. 
The Baron Van Swieten mentions: the caſe of a young lady, whoſe 
legs, thighs, and belly, were kept tight with rollers for ſeveral 
months in order to prevent convulſions, which, from an uncom- 

mon 
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* De A lib. 3. cap. 2. | | 

H have been. often cured of a ſlight hiccup. by ati ſtedfaſtly, for two or three mi- 
nutes, on' the impreſſion upon a ſhilling, or any other coin: And 1 know a lady who,. tho” 
' very liable. to hyſteric fits, is never affected with them, or even {ghter company; when 
| any of her children happen to be eee ill. 
| 
| 
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mon delicacy of her nerves ſhe was frequently ſubject to ®. Epi- 
leptic fits, which take their riſe from a peculiar ſenſation. in ſome 
part of the legs or arms, may be kept off by making a tight liga- 
ture about theſe members as ſoon as that ſenſation begins, or at 
leaſt before it has reached the ſuperior parts of the body. 


To the remedies already mentioned may be added the bark, 


which has ſometimes cured periodic convulſions after other medi- 
cines had failed +. 


1 ſhall only obſerve further, that when ſpaſms, or convulſive 
motions ariſe from ſharp humours in the ſtomach and inteſtines, 


nothing will procure any laſting relief till theſe are either corrected 4 
or e 5 


4 8 2 II. HysTE- 


» Comment. in Aphor.. Boerhaave, tom. 1. 

+ See Philoſoph. tranſact. No. 174. 

+ A young man under 20 years of age, in a Gre Rene fever, was affected with a ſirong 
delirium and convulſions of his face, throat, and almoſt all the parts of his body, particu- 
larly his arms and legs. At the ſame time, he complained of a great internal heat and 
thirſt. After having been in this way for two or three days, he had a ſweet orange given 
him, which he eat greedily, and, calling always for more, conſumed near two dozen of 
them in two days. After he began to eat the . the n abated, and went 
quite off in three days. | | | 

| For the following caſe, in kick violent convulſive fits were 3 by eee vomits, 
Jam obliged to Dr John Gardiner, phyſician in this place. 

A young woman of 17 years of age, of a delicate conſtitution, aſter having been a good 
deal fatigued, was ſeized, on the zcth of July, with convulſions of almoſt every part of her 
body, which continued about five minutes; after which ſhe fainted away, and the convul- 
ſions ceaſed ; but upon her recovery, the convulſive motions of her arms, and the muſcles of 
reſpiration, returned. Theſe convulſions having continued, except in time of ſleep, to the 
- 229, when I was called, I ordered a bolus of ten grains of muſk to be taken every three or 
four hours, with two table-ſpoonfuls of a muſk julep. On the 22d, 23d, and 24th, ſhe 
was ſeveral times free from the convulſions for half an hour, or ſometimes an hour : Bur, 
upon the leaſt noiſe in the room, or any thing that occaſioned ſurprize, they returned. 
The drawing the curtain of her bed, or the lifting the latch of the door, uſed to have this 
effect. Nay, although ſhe ſaw her ſiſters going to open or ſhut the door, or to handle the 
tea · cups, and therefore expected to hear ſome little noiſe ; yet ſo powerful was the impreſſion 
made by it on her nerves, that by no effort could ſhe prevent the convulſions from coming 
on. 1 

In 
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e II. HysTER1c faintings with, convulſions. 
[| Ir the pulſe be full, or the patient any ways plethoric, ſome 
| blood ſhould: be taken away; after which, we may endeavour to 
i 1 rouſe her by the ſmoke of a/a ach or burnt feathers, or by 
lj LD oleum 


In order to leſſen this uncommon ſenſibility of the nervous ſyſtem, camphire was added 
to the muſk-bolus, and ſhe took 12 drops of laudanum in a diſh of valerian tea five or fix 
times in 24 hours, After this, the intervals between the convulſions became longer; but 
| EY when they returned, they. were more ſevere. Although her wenſes came on the 27th at 
il bdbthe uſual time, her ſymptoms did not abate, After. this flux ceaſed, ſhe had a bliſter ap. 
plied between her ſhoulders, ſhe uſed a | ſolution of aſa . and had the /audanum in- 

creaſed to a. hundred drops a-day, ; 
| | On the 31ſt of July, ſhe began to be ſeired with faintings for about five minutes at a 
| time; and ſoon. after this, the convulſions. became. univerſal, and attacked her. from twelve 
to eighteen tives a-day in regular paroxyſins, which laſted two or three minutes, In 
the night, ſhe was almoſt always free from them. 1 then preſcribed for her an ounce of 
9 | the bark, half an ounce of valerian, and a.drachm. of, caſtor, to be made. with, ſyrup of 
white poppies into an eleQtuary, of which ſhe took the. ſize of a.nutmeg three or four times a - 
day; at the ſame time, the Iaudanum and bolules of muſk. were continued. Aſter the 3d 

of Auguſt, ſhe was attacked with ſevere aſthmatic fits, which, together with her faint- 
ings and convulſions, often made the number of paroxyſms amount to thirty in a day: 

Some days after this upon the couvulſions leaving her, ſhe was ſeized. with continued, 

ſpaſms. in her arms, legs, and thighs ; after which. ſhe ſometimes. complained, of a ſmall de- 

gree of pain and confuſion in her head. | 
Her pulſe during all theſe complaints ſeldom, exceeded 80. ſtrokes in a minute, nor. were: 
there any appearances of her ſtomach; being diſordered, However, on the gth of Auguſt, 

1. preſcribed a, vomit. of. ipecacuanha; which made her throw up: a_ great deal of dark: 

greeniſh and very bitter bile; about an hour: after this, ſhe was attacked with one of the 

convulſive fits, but had no mare. of them that day. On the 10th-of: Auguſt, ſhe had twelve, 
and on the lith, fourteen of thele.. fits, Upon the 1th, in the morning, the. took another 
vomit, which was alſo repeated on the 13th. Each time ſhe. threw, up a good deal of bile, 
and had no fit on either of theſe two days On the 14th, ſhe took a decoction of tamarinds 
with ſenna, which purged her, five or lix. times, and in the evening the was attacked ſur 
times with the convulſions and fainting fits. On the 1 th their number: was almoſt double 
to that of the preceeding day; but ion the 16th; when the vomit was repeated, Ihe eſcaped; 

them altogether, Every other day for a week, ſhe. took. a vomit. of h,. ipecacuanbæ gr. v. 

and tart. emet. gr. i. and at night, ſometimes, a ſmall: dole: of: elixir, ſacruvm, by, which: 


means, before the deginning of September, ſhe. got. quite free from: the. fainting fits. and con- 
vullions, 


It 


— ——— ——— — Abe. 


NERVOUS SYMPTOMS. 693 


elem ſudci ni and ſpirit of hartſhorn dropt on cotton, and put 
into the noſtrils. Theſe medicines, by the ſtrong and ſudden 
impreſſion they make on the very ſenſible nerves of the noſe, 
not only tend to excite the ſeveral organs into action, but to- 
leſſen or deſtroy che diſagreeable ſenſation in that part of the 
body which brought on the fit. With the ſame view hot bricks 
may be applied to the ſoles; of the feet; and the legs, arms, and 
belly may be-ſtrengly rubbed. But there is no. remedy which I 
have found ſo effectual in removing hyſteric faintings with con- 
vulſions, as the warm pediluuium; for, after many other things had 
been tried to no purpoſe, L have ſeen the patients reſtored to their ſen- 
ſes, almoſt inſtantly, by putting their feet and legs in water a lit- 
tle more than blood- warm: And it was remarkable, that upon diſ- 
eontinuing the pediluwium too ſoon, the fainting and catchings of- 
ten returned in a leſs degree, and the pulſe became ſmaller and ir- 
regular. In a few caſes, where the patients were plethoric, and 
the convulſions very ſtrong, the pediluvium has failed. 
Warm water thus uſed, is not only the ſpeedieſt, but the ſafeſt. 
cure for hyſteric faintings ; while ſtrong volatile ſpirits held to the 
noſe are apt to throw ſome vn delicate women into more Volknt 
convulſions. 
In caſe of coſtiveneſs, a laxative clyſter with 4% fetida will- be 
proper; and, as ſoon as the patient can ſwallow, two table-ſpoon- 
kuls of a ſolution of 4 ftida, or ſome cordial julep may be given. 
AFTER the fit is over, the radical cure muſt vary according to 
the different cauſes from which it may proceed. However, ſuch. 
medicines. wall commonly. be found moſt, efficacious: as ſtrengthen. 
the alimentary canal and the whole nervous ſyſtem. An antihy- 
ſteric plaiſter applied to the abdomen has been, in ſome caſes, uſe- 
ful; as alſo gentle vomits and ſtomachic purges. 


III. A violent pain with cramps in the ſtomach. 
THE method, which I. have ns moſt ſucceſsful in this caſe, is 


to 
It was obſervable, that, during her lunes in the intervals of the fits, ſhe. was often very 


chearful; and ſometimes jocoſe; but after ſhe recovered, ſhe became grave, thoughtful, 
and ſomewhat moroſe, which was her natural diſpoſition, . 
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to make the patient, if there be any inclination to vomit, take ſome 
draughts of warm water to clean his ſtomach. After this, I order 
a clyſter of fix ounces of water, and from 50 to 80 drops of lauda- 
num. This is much ſurer than laudanum given by the mouth, which 
is often vomited up; and, in ſome caſes, increaſes the Pain and 
ſpaſms in the ſtomach. 

IF the pain and-cramps return with great violence, after the ef- 
fects of the anodyne clyſter are over, I order another to be given, 
with an equal or larger quantity of /audanum; and, once in four 
hours, two table-ſpoonfuls of ſuch a julep as the following. 


R. Moſch, ſcrup. ii. 
optime teratur cum 
Sacchar. alb. drach. ii. 
Dein adde 
. | Mucilag. gum. Arab. unc. ſs. 
Aqu. cinnamom. ſ. v. 
menth. piper. ana unc. ii, 


aromat. drach, vi. 
M. ſ. a. 


11 the patient has been coſti ve, a laxative Oye muſt be given 
before the anodyne ones. 
THE anodyne balſam rubbed into the ſtomach, and the warm 
ſemicupium are often uſeful. After the pain and cramps have been 
removed, the emplaſtrum antihyſtericum applied to the epigaſtric re- 
gion has ſometimes contributed to prevent their return. 
IN all very violent or laſting pains of the ſtomach, ſome blood 
ought to be taken away, unleſs the weakneſs of the patient makes 
it improper; for this evacuation will always leſſen the danger of 
an inflammation, and can ſeldom do any conſiderable harm. 
WEN the pain or ſpaſms in the ſtomach proceed from a ſup- . 
preſſion of the menſes, venæſection is of great uſe. If they are ow- 
ing to the true gout, beſides laudanum and muſk, ſpiceries, and 
ſome of the ſtronger cordial waters, or a large dram of brandy or 


rum, will be neceſſary, ogorace with bliſters to the ancles. 
IV. AN 
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IV. AN indigeſtion and vomiting, with pains in the ſtomach. 

1. WHEN theſe complaints proceed from noxious humours in 
the ſtomach, the beſt remedies are vomits and gentle ſtomachic 
purges 3 together with elixir of vitriol, or the teſtaceous powders, 

according to the different nature of thoſe humours. 

2. WHEN, from ſcirrhous. obſtructions in the alimentary canal, 
we can do little more than to palliate by means of grateful ſto- 
machic medicines, and opiates. However, in caſes of this kind, 
a ſmall glaſs of Spa or Pyrmont water frequently repeated, has 
ſometimes ſtaid on the ſtomach, when every thing elſe. has been 
thrown. up. > TH. 

WHEN there is a ſcirrhous brut on in the coats of the ſtos 
mach near the pylorus, this paſſage is often: ſo much ſtraitened, 
that only the thinner part of the aliment can get into the duode. 
mm ; while the more ſolid part, after remaining ſeveral hours in 

the ſtomach, and occaſioning heart-burning and ſickneſs, is at laſt 
diſcharged by vomiting, Patients in this ſituation always find 
themſelves eafieſt when they uſe only the thinner kinds of ali- 
ments, ſuch as nent broths, milk, ene ſago, =, and. the 
like. | 

3. WHEN a ſickneſs and pain in the ſtomach, with vomiting 
ſoon after eating, are owing to a too great delicacy, or an unna- 
tural ſenſibility of the nerves of the ſtomach, either in conſequence 
of an irregularity of the menſtrua, or of ſome acrid humour in the 
blood falling on thoſe nerves; while we palliate with agreeable 
cordials and aromatics, we muſt. endeavour. to ſtrengthen the ſto- 
mach by the bark, bitters, chalybeates, and exerciſe. But, in 

caſes. of this kind, I have found nothing produce ſuch immediate 
good effects as laudanum given an hour or more before dinner or 
upper. 


(a) AN unmarried gentlewoman aged 44, irregular as to che 
menjes, was ſeized with a pain in her ſtomach, and ſoon after eve- 
ry meal became ſick, and vomited what ſhe had eat. After having 
been in this way for eight or ten days, ſhe took a vomit of ipecacu- 
anha, ſeveral doſes. of the elixir ſacrum, and. tinctura rhabarbart ama- 
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ra; ſhe alſo uſed warm claret with cinnamon and nutmeg, and , 
Julep of pepper-mint water with the hirit. volat. olegſ. but without 
any advantage. As ſhe flept ill, I adviſed her to take twenty drops 
of laudanum at bed-time, which made her reſt better in the night, 


but did not leſſen the vomiting the following day. Next night ] 


deſired her to take the laudanum, not at bed- time, but an hour be- 


fore ſupper. The firſt doſe, in this way, prevented her vomiting 
after ſupper, and next day after breakfaſt ; but ſhe threw up her 


dinner as uſual. However, by increafing the laudanum, before 
ſupper, to twenty-five drops, in three or four days, ſhe got free 


of the pain and hckneſs at her ſtomach, as well as of the TR | 
after meals. 


(5 A married lady, aged about: 30, aller having been, for ſome 


time, irregular as to the monthly evacuation, upon eating freely of 


almoſt any kind of meat, bur eſpecially ſuch as lay heavy on her 


ſtomach, was apt to be affected with fickneſs, faintings, and flight 


convulſive motions, attended with a ſmall irregular and quick 


_ pulſe, and a coldneſs of her whole body. After ſhe had uſed vo- 


mits, the bark, bitters, ſacred elixir, and various grateful ſtoma- 
chic medicines to little purpoſe, I adviſed her to take ſome lauda- 
num every day, an hour or two before dinner. Having been for- 
merly much accuſtomed to this medicine, ſhe began with thirty- 
five drops, and ſoon increaſed them to fifty or fixty. The lauda- 
num, inſtead of making her drouſy, gave her better ſpirits, and en- 


abled her to eat at 8 as uſual, without being affected with 
ſickneſs or faintings after it. She continued the uſe of the lauda- 


num in this way, pretty conſtantly, for five or fix weeks. Some | 
days when ſhe had neglected the laudanum before dinner, if the 


took it as ſoon as ſhe began to be uneaſy after eating, it ſoon. 


leſſened the fickneſs at her Romach, and enen the wine ; 


and convulſive motions. 


(c) ANOTHER married lady, A about thirty, who bad been 


often troubled with a pain, a fourneſs and wind in her ſtomach, 
and when theſe left her, with aſthmatic fits, complained of a lump 
in her throat, flatulence, and ſuch a weakneſs of her ſtomach and 


indi geſtion, 
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indigeſtion, that every kind of food occaſioned pain, ſickneſs, and 
vomiting, except bread and wine, or a very little boiled or roaſted 
chicken. After trying the bark, vomits, ſacred elixir, and exerciſe, 
with ſcarce any benefit, I deſired her to take ſome laudanum an 
hour before dinner. Altho' ſhe did not exceed ſixteen drops, yet 
ſhe always eat her dinner better, and digeſted it with the ſame eaſe, 
as when ſhe was in health; nor did ſhe find any inconvenience 
from the laudanum, except that it made her chirſty in the after- 
noon. 

4. IN ſome caſts 1 have known a pain in the fromach with vo- 
miting after eating, cured by ſoap taken daily to the quantity 
of two drachms ; in other caſes half a pint of tepid lime-water, 
drunk thrice a-day, has anſwered better than the ſoap. 

WHEN a heat and ſoreneſs in the ſtomach ariſe from an acid, 
the teſtaceous powders ought to be taken freely. They have alſo 
cured, at leaſt for the time, ſome who, upon drinking a glaſs of 
wine, have felt in their ſtomach a burning heat inſtantly ſpread- 

ing thro' almoſt their whole body. 
| SEVERAL perſons have found great relief from a pain in the 
ſtomach, both before and after eating, by taking a large —O_ 
of warm water, with a little wine or brandy in it. | 

IN the ſecond volume of the Medical Inquiries and Obſerva- 
tions, we have an account of a violent pain in the region of the 
right kidney in one patient, and of a pain in the ſtomach in an- 
other, immediately relieved by a draught” of equal parts of foun- 
tain-water boiling, and Pyrmont or Bath water. But I imagine the 
relief procured in theſe caſes was rather owing to the warmth of the 
liquor than any virtue in the Pyrmont or Bath water; for a pa- 
tient of mine near eighty years of age, who, after having been 
long ſubject to bloody urine, came at laſt to have an ulcer in his 
bladder, found his pains always much leſſened, and ſometimes almoſt 
quite removed, by drinking largely of Arabic emulſion, tea, milk 
and water, or weak broth, a good deal more than blood-warm. As 
the good effect of theſe warm liquors was always immediate, it 
muſt have been owing ſolely to their action on the nerves of the 

5 5 ſtomach. 
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ſtomach. We know that warm water applied externally often 
eaſes internal pains; it is no wonder then, that warm liquors re- 
ceived into the ſtomach, a part much more ſenſible than the ſkin, 
* and whoſe nerves have a remarkable ſympathy with almoſt every 
5 part of the body, ſhould have equal or more powerful effects in 


1 | | relieving pains, even 1n ſuch parts as are not immediately connect- 
| dee with it. 


| | V. A cholic of the hyſteric or flatulent kind. 

| Ir the patient be coſtive, as is almoſt always the caſe, the body 
h muſt be opened by laxative clyſters, to which a drachm or two of aſe 
if =  fetida may be added. If there are violent vomitings, after ſeveral 
draughts of toaſt and water, a mixture ought to be given of ſalt of 
wormwood, lemon-juice,and pepper-mint water *, together with lau- 
danum. However, theſe draughts are often ineffectual, and in ſome 
few patients the vomiting is increaſed by the laudanum. In ſuch 
caſes J have always ſucceeded, by ordering a elyſter of ſix ounces of 
water, with fifty, ſixty, or even eighty drops of laudanum; and when 
no thorough paſſage could be procured, I gave, by favour of this opi- 
ate, ſome pills of aloes with calomel ; which paſſing into the in- 
teſtines before the vomiting returned, generally procured a. plenti- 

IT K 


* The draughts of ſalt of wormwood and juice of lemons are obſerved, in a great mea- 
ſure, to loſe their power of ſtopping a vomiting, when they are not ſwallowed in the act of 
efferveſcence: And is not their ſuperior anti-emetic power, in this ſtate, owing to their ma- 

king a much ſtronger impreſſion upon the nerves of the ſtomach, while they continue to emit 
their fixed air, and when all their parts are in violent motion, than aſter ſaturation, when. 
they can act only by their ſaline quality? For, while the nerves of the ſtomach are affected 
with this briſk and unuſual ſimulus, that diſagreeable ſenſation which produced the vo- 
miting muſt be leſſened or deſtroyed. And is it not the effect, which thoſe draughts ſome- 
times have in preventing the attack of intermittent fevers, to be aſcribed ſolely to. their ac- 
tion on the very ſenfible nerves of the ſtomach, and not to any ſudden change which they 
may be ſuppoſed to produce in the nature of the humours contained in the prime vie? 
Further, are not many of thoſe mineral-waters which contain a good deal of fixed air and 
ſparkle in the glaſs, much more grateful, as well as invigorating to.the ſtomach when drunk 
at the well, than after they have ſtood for ſome time in an open veſſel, becauſe in this laſt caſe 


they have, together with their fixed air, loſt their Powe of Feen ſtimulating the nerves 
of the Komach ? _ 
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ful evacuation by ſtool, which either wholely or in a great mea- 


ſure removed the diſeaſe. 


Ir the purging pills fail to open the body, and the pain and vo- 
miting return, another anodyne clyſter muſt be given, and ſoon after 


* 


it a larger doſe of the pills; and a little before the time theſe pills 
may be expected to work, the patient ſhould go into the warm bath. 


In patients of a full habit, eſpecially if the pain be very an ſome | 


blood ought to be taken away. 

To prevent the frequent return of hyſteric colics, an antihyſte- 
ric plaiſter applied to the abdomen, a doſe of the ſacred tincture 
or elixir once a-week, and exerciſe, eſpecially riding, will be found 


uſeful. A milk-diet has ſometimes cured thoſe who have been 


much afflicted with thoſe colics; and the ſulphureous water of Mof- 
fat, drunk for two or three months in the ſummer, has in ſome 
_ caſes made their returns much leſs frequent. 


VI. Fl. ATULENCE in the ſtomach and bows *. 


THE medicines moſt proper in complaints of this kind, are ei- 


ther ſuch as procure ſpeedy relief by expelling the wind, or thoſe 
which, by ſtrengthening che alimentary canal, leſſen its generation. 


Among the former I have found none more efficacious than the 


| foiritus æthereus and laudanum. I commonly give the laudanum in a 
mixture with peppermint- water and tincture of caftor, or ſpiritus ni- 


tri dulcis, In ſomes, in place of this, I preſcribe opium in pills with 


aſa fetida. And here it may be worth while to obſerve, that the good 
effects of opiates are equally conſpicuous, whether the flatulence be 
contained in the ſtomach or inteſtines ; whereas thoſe warm medi- 
cines commonly called carminative do not often give immediate re- 
lief, except when the wind is in the ſtomach. 


WIr regard to the ſpiritus ethereus, I have frequently ſeen very 


good effects from it in flatulent complaints; of which I ſhall con- 
tent myſelf with giving one inſtance. A lady, aged between 40 and 


5 Fo, 


* 1 have often found great benefit, in flatulent complete of the ſtomach and bowels, 


from —— rebbug of the legs with a fleſh bruſk, 
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Jo, about the time the menſes were leaving her, found her belly increafe 
ſo much in bulk, that for ſome time ſhe ſuſpected herſelf to be with 
child. In the morning, ſhe was often ſo much ſwelled about the 
ſtomach, as not to be able to bear her ſtays, or breathe freely. She 
uſed a variety of medicines ; but nothing gave ſuch immediate re- 
lief as a tea-ſpoonful of the ſprritus ethereus, mixed with two table- 
ſpoonfuls of water. This always made her bring up a good deal of 
wind, and leſſened the ſtraitneſs and ſwelling about her ſtomach. 
IN gouty caſes, the /piritus ethereus, a dram of French brandy, 
or of the aqua aromatica, and ginger, either in ſubſtance, or infu- 
fed in boiling water, are among the beſt medicines to expel wind. 
WHEN the caſe of flatulent patients is ſuch as to make it impro- 
Per to give them warm medicines inwardly, a plaiſter made of e- 
qual parts of the emplaſtrum antihyſtericum and ſtomachicum may be 
applied to the ſtomach or belly with advantage; or four or five 
tea- ſpoonfuls of the following liniment may be well rubbed on 
theſe parts at bed-time. | | 


RK. Balſ. anodyn. Batean. une. i. 
Ol. mac. per expreſſ. unc. 6G. 
menth, drach. ii, Miſce. 


Taz remedies moſt proper for ſtrengthening the ſtomach and 
bowels, and conſequently for leſſening the production of flatulence, 
are the bark, bitters, chalybeates, and exerciſe. In flatulent caſes, 
I add to the tincture of the bark and bitters, which I have ſo often 
recommended, ſome nutmeg or ginger. And when I preſcribe the 
filings of iron, I join them with the pulvis diaromaton. When win- 
dy complaints are attended with coſtiveneſs, nothing anſwers bet- 
ter than four or five of the following pills every other night at 


bed-time. 


R. Aſ. d. drach, it. 
Aloes ſocotrin. 
Sal. Mart. 
Rad. zinziber. ana drach. i. 
Elix. proprietat. q. ſ. ut. f. pil. gr. iv, 


ON the other hand, when the body is too open, twelve or fifteen 
grains of rhubarb, with half a drachm or two ſcruples of the con- 


fetto 
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ſectio Japonica, given every other evening, will have very good 
effects. 


Ix thoſe flatulent complaints which come on about the time the 


menſes ceaſe, repeated {mall n often give more relief than a- 
ny other remedy. 


W1TH regard to diet, I ſhall only obſerve, that tea and all flatu- 
lent aliments are to be avoided'; and that for drink, water with a 


little brandy or rum, 1s not only preferable to malt-l1quor, but in 


moſt caſes allo to wine. 


VII. A nervous or ſpaſmodic aſthma. 
(1) In the true ſpaſmodic aſthma, where there is no fixed ob- 


ſtruction in. the. lungs, nor any load of phlegm oppreſſing them, 
the fits are beſt relieved by bleeding and opium. If the patient be 


of a full habit, we may bleed largely; if otherwiſe, we muſt either 


take away little blood, or omit this evacuation altogether. 


THE opium may be given either in the form ot the elixir paregori- 


cum, or in ſuch a draught as the following. 


R. Aqu. menth. unc. i; ſs. 
Laud liquid. | 
Sp. volat. oleoſ ana gutt. xxv; 
Syr, commun. drach, ii. Miſce. 


Sin Richard Blackmore tells of a phyſician, ack affected i in the 


winter-time with a dry aſthma, who every morning took thirty 


drops of laudanum, without which he found himſelf unable to 89. 


abroad about his buſineſs. 


No R are opiates leſs ſucceſsful when a true ſpaſmodic aſthma a- 
riſes from ſympathy with the ſtomach, than when the nerves of the 


lungs a are themſelves primarily affected *, 
THAT 
* A gentleman, aged 25, after having taken mercury for ſeveral weeks, on account of a 


venereal diſorder, became peeviſh. becauſe of his confinement, aud would eat no meat for 
upwards of twenty-four hours, but drank largely of whey and water-gruel. In the after · 


noon he began to be affected with a difficulty of breathing, unattended with any cough or 


ſpitting. The tincture of caſtor, ſpirit of hartſhorn, and other medicines, which were pre- 
ſcribed, gave very little relief; and the aſthmatic fit becoming much worfe about midnight, 
a draught with twenty drops of /audanum. was ordered. This ſoon leſſened the difficulty 
of breathing ſo much, that he fell aſleep, and next morning awaked in a great meaſure free 
from this complaint, which, after eating ſome broiled chicken for dinner, left him intirely. 
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THAT ſenſe of faintneſs about the ſtomach, with a frequent ſigh- 
ing and a difficulty of breathing, with which women after child- bear. 
ing are ſometimes affected, when the miliary eruption does not come 
properly out, are often leſſened or removed by a doſe of the elixir 
paregoricum, or a bolus of caftor. ſal. corn. cerv. and opium. 

In the true ſpaſmodic aſthma, eſpecially when it is owing to wind 
in the ſtomach and bowels, or increaſed by this, a ſolution of af; 


{etida, the tincture of caſtor and ſpirit of hartſhorn, are often uſe- 


ful, although their antiſpaſmodic virtue is much leſs than that of 


opium. 


(2.) WHEN an a aſthma of the ſpaſmodic kind is occaſioned by or 
attended with ſome fixed obſtructions in the lungs, or a conſider- 


able accumulation of humours in them, we muſt uſe a method of 


cure ſomewhat different from the above. For although bleeding is 
equally uſeful, and often more neceſlary here, than in the true 
ſpaſmodic aſthma ; yet opiates are not to be given to leſſen the fits 
till after the lungs have been ſufficiently cleared by evacuations and 


attenuating medicines. A large bliſter between the ſhoulders is of 


excellent uſe to promote expectoration and relieve the lungs. Vo- 
mits are likewiſe proper, but cannot be ſafely given till after 


the aſthmatic fit begins to abate. In ſome patients a purge of man- 
na and Glauber's ſalt, or of ſoluble tartar, almoſt always leſſens 


or carries off the fit: while in others, who have weaker bowels, 
whatever purges briſkly, whether it be food or medicine, is 9 88 to 
bring on or at leaſt to increaſe the fit. 
Fo R preſent relief, I commonly give ſpirit of hartſhorn, or com- 
pounded ticture of caſtor, diluted with a ſufficient quantity of water. 


With the ſame view alſo, a table-ſpoonful of a ſolution of equal parts 


of gum. ammoniac and aſa fetida in penny-royal water, may be ta- 


ken five or fix times in twenty-four hours. 


A draught of water, with an eighth part of vinegar, and ſweeten- 


ed with honey or ſugar, often gives conſiderable relief in aſthma- 


tic fits ; altho ſuch 1s-the difference of conſtitutions, that I have 


met with ſome perſons whoſe breathing was always made worſe 
by acids of every kind, 


"THOSE 
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Trost aſthmatic patients, whoſe ſtomach and bowels arc weak, 
and much. troubled with flatulence, do better with the lighter fleſh- 
meats and a little wine, than with a milk and vegetable diet; and 
the ſolution of gum ammoniac, with acetum ſcilliticum, or the pilulæ 
fcillitice, do not commonly agree ſo well with them as the 40 Feli 
da and volatile alkaline ſalts. | 

WHEN elderly perſons have been ſeized with an aſthmatic pa- 
roxyſm from the gout attacking the lungs, I have found moſt be- 
nefit from bliſters applied between the ſhoulders, and to the legs, 
and from boluſes of gum ammonaac, ſal. vol. ammon, and camphire, 
given twice or thrice a-day. 

(3.) To prevent the return of the fits in the true ſpaſmodic 
aſthma, we muſt endeavour to ſtrengthen the lungs and whole ner- 
vous ſyſtem by means of the bark, chalybeates, elixir of vitriol, a. 
proper diet, country-air, and riding. 

A flannel waiſtcoat next the ſkin, or a large piece of flannel 
wore on the breaſt, has contributed to ent the frequent return 
of aſthmatic fits. 

THE patients ſhould, above all things, avoid — or drinking 
ſo much at once as to burden their ſtomach. 

In the mixt aſthma the bark muſt be uſed with more caution, 
eſpecially if the lungs be conſiderably obſtructed, or loaded with. 
phlegm ; and the cure muſt be chiefly attempted by iſſues in the 
back and arms, or a ſeton in the fide ; and by other medicines that 
tend to remove the obſtruction in the pulmonary veſſels, or leſſen 
the flux of humours to them; of this kind are the pilulæ ſeillitice, 
taken in ſuch quantity as to keep the body always open; pills of gar- 
lic and ſoap ; the juice of forty or fifty millepede in two or three 
table-ſpoonfuls of French white wine, Rheniſh or cyder, taken twice 

a-day ; and crude mercury, or quickſilver pills, which have ſome- 
times cured aſthmatic ailments after other remedies had failed, 

As not only different patients are relieved by different remedies, 
but the ſame patients, from a change in their conſtitution, or 1n the 
nature of the diſorder, often require a conſiderable change in their 

| medicines 
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medicines and diet, it may not be amiſs to add the following cafe 
of one who has been long ſubjec to ſevere aſthmatic fits. 

A gentleman, aged about forty, of a ſpare make, lively, healthy, 
and uſing a great deal of exerciſe, one day, after too great an ex- 
ertion of his ſtrength, began to feel a pain in his breaſt about the 
ſternum. Two years after this, he was at times affected with a dif. 
ficulty of breathing; which continued to increaſe for ſeveral years, 
and was generally attended with a great flux of humours upon his 
langs, and a confiderable expectoration of a thick phlegm. In voi- 
lent fits he found the moſt immediate relief from bleeding and 
bliſtering ; ; and he uſed, with advantage, vomits of zpecacuanha, 
with the oxymel ſcilliticum, and the pilule ſeillitice, or a ſolution 
of gum ammoniac with acetum ſcilliticum. He abſtained for ſe- 
veral years from wine, malt-liqour, and all fleſh-meats, except 
chicken ; and often made his dinner of bread and butter-milk on- 


ly. He frequently found his breathing made eaſier, by drinking 
water with a little vinegar, ſeveral times thro' the day. 


AFTER he had ſuffered much by many violent attacks of this 
diſorder, he began to complain of wind in his ſtomach; and upon 
vomiting diſcharged a good deal of tough phlegm. His body be- 
came likewiſe too open, and whatever food or medicine increaſed this 
diſpoſition, was hurtful to him. The ſquill-pills, and the lac ammo- 
niacum with the acetum ſcilliticum, did not now agree near ſo well 
with him, or do him ſo much ſervice, as the compound tincture 
of caſtor, or a ſolution of aſa fetida with a little /al. vol. ammon. in 
penny-royal or mint-water : And a bit of broiled meat, with two 
or three glaſles of claret after his meals, agreed better with him than 
vegetable food, or watery liquors alone; but he found it beſt to 
eat little at a time, and often. Now alſo he found great benefit 
from the bark, not only in the intervals, but alſo in the decline of 
the fits. He took it in decoction, with four ounces of the tincture 
added to each pound, to the quantity of two table- ſpoonfuls four 
times a-day ; and, ſo far from finding it increaſe his wheezing or 
difficulty of breathing, he thought it often leſſened them, and 
prevented, or broke the force of ſmaller paroxylins. F 
800 


NERVOUS SYMPTOMS. 705 


Soo after he became ſubje to fits of looſeneſs ; he began to ſpit 
leſs than he had done for ſeveral years before; and then I obſerved that 
bliſters, which run longer with him than with moſt people, did him 
leſs ſervice than formerly, when he had a greater expectoration, and 
no tendency to a looſeneſs. During the violence of the worſt fits, 
he ſometimes almoſt loſes his ſight, nor is he then able to cough till 
they begin to abate. At firſt he brings up a little tough phlegm 
with great difficuky; but as the conſtriction in the lungs leſſens, he 
expectorates more freely. _ 

Fo ſome years, he had more frequent returns of his diſeaſe in 
ſummer and autumn than in winter; ſudden changes of weather, 
cold, or fatigue, bring on the aſthma, which he can ſometimes 
foretell by the paleneſs of his urine. Flatulent aliments and what- | 

ever purges him much, will now, in his beſt health, occafion a 
ſight fit. Altho' he has been often free from any violent attacl: 
for two or three months, yet he ſeldom breathes in the night ſo 
freely as one in perfect health. His pulſe is often ſmall, his ex- 
tremities cold, and face livid, during a ſevere fit. After bleeding, 
his pulſe becomes fuller and quicker, but does not return to its na- 
tural ſlowneſs till his breathing is free. The fits are generally 
over in two or three days; ; ſometimes they laſt eight or ten; and, 
after yielding in part, return a ſecond time with more violence. He 
is commonly worſt in the evening, or in the night; and has ſome- 
times exacerbations in the evening and morning. The paroxyſms 

of late are almoſt always attended with complaints of flatulence in 
his ſtomach, and he finds relief as often as he brings up wind. The 
remedies which in this ſtate have been of moſt ſervice to his ſto- 
mach are, the bark, a ſolution of -a/a fatida, the emplaſtrum antihy- 
ſtericum applied to the epigaſtric region, and the diet of fleth-mears 
with claret. A bit of mutton-chop has often given him relief in 
lefler fits of bad breathing. Obſerving, that, even in the inter- 
vals of the fits, he often breathed with difficulty about three or 
four in the afternoon, he eat a little mutton-chop, beef-ſtake, or 
broiled chicken, between eight and nine in the morning, and dined 
between one and two on panada with a little claret, or ſomething 
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equally light. By this means he found the wheezing and difficul. 
ty of breathing in the afternoon always much leſſened, and ſome... 
times prevented altogether. He often drank near two thirds of 3 
bottle of claret daily, but ſeldom took above a quarter of a pint of it 
at once. By this diet, and the conſtant uſe of the bark, for above 
two months, firſt in tincture and decoction, and afterwards in 
tubſtance, he not only breathed more eaſily at all times, but was 


kept much longer free from the aſthmatic fits than uſual, not having 


had an attack of this kind worth mentioning, from the beginning of 


November till the April or May following ; notwithſtanding his ha- 
ving been affected ſeveral times, during the winter-months, with a. 
ane and a conſiderable expectoration of thick nee 


VII. A palpitation of the heart. 
(1.) Wu N, from a weak or difordered ſtate of the ſtomach, the 


heart by ſympathy is rendered ſo irritable, as from very {light cauſes. 
to be liable to ſtrong palpitations, the moſt proper remedies are, the 
tincture of the bark and bitters and moderate exerciſe. If there be 
| any noxious humours lodging in the ſtomach, vomits will be pro- 


per; and, if the patient be any ways coſtive, a table- -ſpoonful of the. 


facred elixir may be g1ven once in two or three nights. 


Fo R preſent relief, ſpirit of hartſhorn, the finctura caftorei com 
pe ita, ſpiritus ethereus, and opiates generally anſwer beſt. 

(2.) WHEN palpitations proceed from the gouty matter affect 
ing the heart, we ought to truſt chiefly to warm ſtomachic lax- 


atives, to camphire, the volatile ſalts, the warm pediluvium, bliſters. 


applied to the legs, or ſinapiſms to the ſoles of the feet; 1 and to 
bleeding, if the patient be of a full habit. 

(3.) WHEN palpitations ariſe from the ſuppreſſion of Game habitual 
evacuation ; if this cannot be reſtored, the redundant humours are 


to be carried off by ſmall biin gentle purges, diaphoretics, or 


iſſues. 
(4.) LaSTLY, When palpitations are owing to polyp: in the heart 


itſelf, or in the great blood-veſſels opening into it, to accretions of 


tne pericardium to the heart, oOſſified d or ſuch like cauſes; the 


diſeaſe 
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diſeaſe may be looked upon as incurable ; ſince, hitherto, we know 
of no medicines which can remove theſe cauſes. However, ſome 
relief may be procured by frequent ſmall bleedings, gentle purges, 


and a cooling, attenuating, light diet; at the ſame time, avoiding 


all viſcid, incraſſating, and heating aliments, and every kind of ex- 
erciſe that too much quickens the motion of the blood. 


IX, Ax immoderate diſcharge of pale urine. 
As I have obſerved above“, that the proximate cauſe of that diſ- 


charge of pale water, to which hyſteric people are frequently liable, 


is an increaſed motion of the ſecretory veſſels of the kidneys; ſo 
there is no medicine that will generally leſſen it ſo ſoon, or ſo re- 


markably as opimm +; but as opium does not ſtrengthen the kidneys 
nor remove the ſeveral remote cauſes of this increaſed ſecretion, 


other remedies are required to prevent its frequent returns. 
THosSE which have ſucceeded beſt with me are, the bark, either 

in ſubſtance or decoction, with ſome cinnamon added to it; ſmall 

doſes of the tinctura rhabarbari amara cum vino, once in three or 


four nights; moderate exerciſe on horſeback or in a chaiſe, and a 


diet conſiſting chiefly of rice, ſago, ſalep, and the lighter fleſh- 


meats roaſted, together with a few glaſſes of claret or red port at- 
ter meals, 


IN caſes where the flux of pale urine is attended with hectical - 
heats, I add to the above remedies the tinctura roſarum, or elixir of 


vitriol. : 

WHEN the W ſecretion is, in a great meaſure, owing to a 
particular debility of the kidneys, a flannel-ſhirt will ſometimes 
leſſen the quantity of the urine, by increaſing the e perſpiration. 


4U 2 EOS 


* See chapter VI. No. 8. 


+ Altho' in ſome flatulent or ſpaſmodic caſes, opium often proves one of the beſt diuretics, 
yet it has a contrary effect, when, on account of an uncommon irritation of the nervous ſy- 
item, the urine is ſecreted in too great a quantity. I know an elderly lady, who is trequent- 
ly hot and uneaſy in the night, and paſſes a great deal of pale water, whom a doſe of lauda- 
num, at bed time, always relieves in a great meaſure of this flux, altho' it ſeldom procures 
her good reſt, 
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A tight belt about the loins, or a ſtrengthening plaiſter applied 
to them, has been attended with n effects, as will appear 
by the following caſes : | 
(1.) A gentleman near to forty years of age, troubled with wind 
in his ſtomach, and with gouty pains in his feet, in Auguſt 1753, 


was attacked with fits of ſickneſs at his ſtomach, attended with a 


quickneſs of pulſe, for which he lay in bed and ſweated for ſeve- 
ral days. After this he began to make great quantities of pale 


water, inſomuch that in the night, he commonly uſed-to paſs near 


an Engliſh pint every two hours: After getting up, the quantity 


began to leſſen, and continued to diminiſh as the day advanced. 
Notwithſtanding the uſe of the bark, conſerve of roſes, alum, and 


ſeveral other medicines, for near a fortnight, this flux of urine 
increaſed, and, for the two laſt days, it had been made almoſt as 
plentiful in the day as in the night. From a ſuſpicion, that this 


Profuſe ſecretion might ariſe either from a laxity, or weakneſs of 
the renal veſſels, or from their being affected with an uncommon 
alternate motion, about two in tlie afternoon, a broad poſting belt 


was put about the belly and loins, as tight-as the patient could bear 
it: And altho' all that morning, and the day before, he had made eve- 
ry two hours, at leaſt, three gills of urine, almoſt as clear as rock- 
water; yet, after the belt was on, he voided none for above four 
hours, and then not quite half a pint. About ten at night, he 
paſſed much the ſame quantity; but not being able to ſuffer the 
belt in bed, it was removed, and the flux of urine returned in the 


night- time, tho' not to that degree it had done for ſeveral nights 
before. From this time, by keeping to the belt, riding out in a 
_ chaiſe, and returning: to the uſe of hght fleſh-meats, which, on ac- 
count of a quickneſs in his pulſe and great thirft, he had almoſt. 
wholely abſtained from, the flux of urine dig leſſened, and the 


patient recovered. EL | 

| (2.) A gentleman, upwards of thirty years of age, after having 
been in a flow fever, attended with rheumatic pains, for ten or 
twelve days, began (November 20. 1745) to.make a great deal of 


pale water, and chiefly : in the night-time. This diſorder, notwith- 


ſtanding 
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ſtanding the uſe of the bark, findtura roſarum, and other remedies, 
continued without any ſenfible abatement till the 24th of Decem- 
ber, when a large plaiſter of the emplaſirum deſenſivum being applied 
to the os ſacrum and loins, had ſo good an effect that, on the night 
following, he made no water till after he had been three hours in 
bed; tho', for ſome time before, he had ſetdom lain an hour and a 
half without a call. The ſecond. night he was above four hours in 
bed before he was: diſturbed, and. the quantity of urine thro' the 
whole night did not exceed five gills. whereas, for ſeveral weeks 
before, it had commonly amounted to three Englith pints a-night, 


and ſometimes to much more. In leſs than a week, from the time 


he had applied the plaiſter, the urine returned to its natural colour 
and quantity, and the patient ſoon recovered his ſtrength. 


THE ſame gentleman, in November 1750, after a fever and 
cough, was again attacked with his old diſtemper, upon which he 


had immediately recourſe. to the emplaſtrum defenfivum, which, tho! 


it ſeemed ſomewhat to. reſtrain the flux for the firſt night, yet had 


no effect afterwards. But it is to be obſerved, that, on this relapſe; 


neither the bark nor che other ſrrengrheners. had been. uſed before 


| the plaiſter. 


(3.) Mx J. P. aged above 50; after a tedious fever in July 17 52, 
began to make in the night great quantities of pale water, which 


much retarded his recovery. After uſing the bark, claret, and 


other remedies, L adviſed him to apply to. his loins the. ſame 
ſtrengthening plaiſter which I had found ſo ſerviceable to the laſt 
mentioned patient; by means of which, the flux was in a few days 


ne diminiſhed, altho' not 008 e for ſeveral weeks. 


X. PERIODICAL neden 


a WHEN theſe ariſe from a dilliedered fas: of the ſtomach, 
the beſt, medicines are vomits, ſtomachic laxatives, and bitters. If 
there is an acid in the ſtomach, the teſtaceous powders, magne/þ 4 
alba, or lime- water will be of great ule. 

2) WHEN periodic headachs proceed from a rheumatic or gouty 
humour affecting the ſmall veſſels or nerves of the pericranium, or 


other 
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I other parts of the head; the propereſt remedies are bliſters applied 
to the head or legs; iſſues in the head or neck; the warm pediluvium, 
| i with dry friction of the legs and feet, and frequent doſes of fred 
* LP tincture &. 
it IN a violent pain of the head five a rheumatic humour, after 
WI {ſeveral other remedies had failed, I have ſeen good effects from fifteen 
i or twenty grains of gum. guaiac. with ten grains of ſal. vol. ammon, 
it given in a bolus at bed-time, and repeated for ſeveral nights. | 
10 ITA E pulvis fol. qſari, uſed as a ſternutatory, has ſometimes cured 
1 obſtinate headachs, by making a large evacuation from the vellels 
| of the noſe. 
| (3.) WHEN periodic or frequently returning pains of che head are 
5 _ owing to a peculiar weakneſs or delicacy of the nerves of that part, 
1 ; rendering them liable to be affected by ſlight cauſes, we muſt attempt 
to reliove the patients by the bark, chalybeates, moderate exerciſe, 
and daily waſhing of the head with cold water. Here alſo, ſome of 
thoſe medicines, commonly called nervous, may be of uſe, ſuch 
1 as camphire, muſk, and valerian. The laſt of theſe has been com- 
| mamended as a kind of ſpecific in obſtinate hemicranias Þ ; and I have 
found it ſerviceable in removing a confuſion of the head, with 
which an epileptic patient, of very delicate nerves, was almoſt con- 
ſtantly affected; as well as in leſſening or protracting the returns 
of the convulſive fits. The valerian in this caſe was given in the 
form of an electuary, and to the quantity of three drachms daily. 
(4.) WHEN headachs are regular as to their periods, vomits 
ſhould be given an hour and an half, or two hours, before the re- 
turns of the fits, and the bark between them. 
I have known a violent Hemicrania, which returned regularly at 
a certain time of the day, in a good meaſure prevented by taking 
| 25 the 


* 
* 
rn 


The following effect of an extraordinary doſe of ſacred tincture was communicated 
to me by a phyſician of character. A lady, afflicted with a rheumatic pain in her bead, by 
miſtake drank over night, at once, near an Englith pint of ſacred tincture. Next day, {he pur · 


| ged ſeven times, and, for three days after, falivated, as if ſhe had taken merenry s ; but was 
entirely cured of the pain of her head, b 


See Fordyce de Hemicrania. | 
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che PIT . an hour before che coming on of the. 
R. Laud. liquid, gutt. xl. 

: Tin&, ipecacuan, gutt. xlv,. 

| Sp. Minderer, unc. ſs, 


Aqu. roſar. une. i, 
Sacch. alb. drach, ii. Miſce. 


This medicine, while it leſſens the pain, ſeldom fails to raiſe at 
plentiful ſweat. 


(5.) WHEN headachs, whether regularly prericdic or not, ariſe 


from a ſuppreſſion of the-men/es, we muſt endeavour to reſtore this 
evacuation 3 but if that cannot be done, bleeding, eſpecially at the- 


ancles, perpetual. bliſters or iſſues in the. head or neck, and laxa- 
tives, are the beſt remedies. 


_ (6.) Wu the returning pain has been attended with a ſwell- 
ing of the part, after other, medicines had failed, mercurial laxative 


pills have ſucceeded &. 1171 
(7. ) Jo relieve nenn pain in Ant periodic 3 the beſt 


remedies are, the warm. pediluvium; flannel. cloths, wrung out of 


hot water, or a hot decoction of rofemary, and applied to the ſha- 
ved head; the /piritus æthereus applied in the hollow of one's hand 


to the pained part, and kept there for ſome minutes; large doſes of 


laudanum, and, in ſome caſes, leeches put to the temples. 
Coup water will give eaſe in ſome headachs, while hot applica- 


tions do moſt ſervice in others. In like manner, ſhaving the head 


relieves ſome patients, but is hurtful to others. 


: Ir 


* A lady, between 25 and 30 years of age, of a thin habit, and delicate conſtitution, was- 
ſeveral years ſince attacked with a hemicraria, which returned commonly every afternoon; 
at which time, that part of her forehead which was affected was often ſenſibly ſwelled, 
She kept a perpetual bliſter on her head for many months, uſed ſacred elixir and tincture, 
pulvis aſari as a ſternutatory, and other remedies, without any benefit; inſomuch, that after 
a twelvemonth, her- complaint was-rather worſe than ever. She was then adviſed to take 
ſrom twelve to ſixteen grains of the pilule:mercuriales laxantes every other night By the 
uſe of thele pills, a gentle ſalivation was raiſed, and kept up for about twelve days, which 
entirely removed the headach ; nor has ſhe had any retuin of it ſince, 


Another perſon, between 40 and 50 years of age, having a conſtant headach with a ſwell- 
'8.; avout the occiput, was cured by the ſame remedy, but without railing any ſalivation. 
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Ir may be proper to obſerve, that in all wiolent headachs, w 
ought to begin the cure with bleeding, either by applying 3 


to the temples, or opening the artery there. If the patient be ple- 


thoric, a larger quantity of blood may be taken from the jugular 


vein. 


Mop ERATE : exerciſe is generally uſeful 3 in periodic headachs, from 
whichſoever of the foregoing cauſes they may ariſe; but * pro- 
per time for it 15 in the intervals of the fits. 


XI. Low ſpirits. | | | 

 HyyoCHoNDRIAC and hy ſteric patients are commonly affected 
with this complaint, in A greater or leſs degree. In general, exer- 
ciſe and the cold bath are among the beſt remedies. But to be more 


particular: 
(I.) WHEN low ſpirits are owing to a weak ſtate of the nerves of 


che ſtomach and bowels, the tincture of the bark and bitters , chaly- 


lybeates, aromatics, 2 proper diet * and riding, Will * moſt 


ſervice. | 
(2.) WHEN they ariſe From obſtructions in the 3 


viſcera, or a foulneſs of the ſtomach and inteſtines, the moſt pro- 
per medicines are, aloetic purges, Harrowgate waters, and ſoluble 
tartar. I commonly preſcribe the ſoluble tartar in the following 


manner: 


R. Tart. ſolub. drach. ii. ad unc. ſs. 
Solve in aqu. fontan. unc. viii. 
Cui adde aqu. cinnamon. ſ. v. | 
Syr. violar, ana unc. i, Miſce. 


"Px is ſolution is to be taken at two or three draughts, either e- 
very morning, or only once in two days, and to be continued for 


ſeveral weeks. 
DRx MuzzEL has publiſhed, ſome years ſince, ſeveral inſtances of 


the ſucceſs of the ſoluble tartar m madneſs and melancholy. In 


caſes of low ſpirits, I have found it cool the patients, diſpoſe them 


to ſleep, and quiet the Hurry of their ſpirits; ; but it ſometimes be- 
comes 


* See above, p. 633 &c. 
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comes hurtful, by increaſing flatulence, and occaſioning a faint- 
neſs: and, as far as I have obſerved, the ſoluble tartar is more uſe- 
ful in maniac or melancholic Ga ere proceeding from noxious 
humours in the prime ve; than 1 in thoſe which are owing to a fault 
in the brain. 


(3.) WreN low ſpirits proceed from a Green of the menſes 
or hzmorrhoids; if theſe evacuations cannot be reſtored, ſome o- 


thers muſt be ſubſtituted in their place: But TOY has ſuch ſud- 


den good effects as bleeding“. 

(4.) LASTLY, When low h or melancholy bie been owing 
to long grief, anxious thoughts or other diſtreſs of mind, 
nothing has done more ſervice than agreeable company, daily exer- 
ciſe, eſpecially travelling, and a variety of amuſements. 


* A gentlewoman, aged fifty, ſoon after the menſes had left her, was ſeized with a cough, 
and ſometimes with a ſlight hmeptoe. This laſt ſymptom went off in a few months, but the 
cough laſted above three years; and upon its ceaſing, ſhe began to be much troubled with 
wind in her ſtomach, low ſpirits, a confuſion in her head, and a want of ſleep. In this con- 


dition ſhe continued for ſeveral months ; during which, theſe complaints increaſed, notwith- ; 


ſtanding the free uſe of warm, carminative, aromatic, chalybeate, and antihyſeric medicines. 
A bliſter applied to her head leſſened the confuſion in it, and procured her better reſt for a 
few nights. Believing that as the cough was, in ſome meaſure, a conſequence of the ſuppreſ. 
ſion of the men/es, ſo the wind in the ſtomach and low ſpirits were owing to the nerves of this 


organ being diſordered by that matter which uſed to be thrown off by the lungs ; altho' her 


pulſe was neither full nor quick, 1 ordered ten ounces of blood to be taken from the arm; im- 
mediately after which, her ſpirits were relieved, the confuſion in her head and watching were 
removed, and the flatulent ſymptoms were much leſſened. 

This perſon afterwards, upon the return of the ſame ſymptoms, has found in do her 
more ſervice than any other remedy. | 18 
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CASES of the Remarkable Effects of BLISTERS in leſſening 
the quickneſs of the pulſe 1 in coughs, attended with infarction of 
the lungs and fever. 


NE of the moſt natural effects of bliſtering plaiſters, when 
applied to the human body, is to quicken the pulſe, and 
increaſe the force of the circulation. This effect they produce, not 
only by means of the pain and inflammation they raiſe in the parts 
to which they are applied, but alſo becauſe the finer particles of the 
cantharides, which enter the blood, render 1 it more apt to ſtimulate ; 
the heart and vaſcular ſyſtem. 
THE apprehenſion that bliſters muſt in every caſe accelerate the 
motion of the blood, ſeems to have been the reaſon why ſome emi- 
nent phyſicians have been unwilling to uſe them in feveriſh and in- 
flammatory diſorders, till after the force of the diſeaſe was a good 
deal abated, and the pulſe beginning to fink. However, an atten- 
tive obſervation of the effects which follow the application of bli- 
ſters in thoſe diſeaſes, will ſhew, that inſtead of increaſing, they of- 
ten remarkably leſſen the frequency of the pulſe. This I had occa- 


ſion formerly to take notice of f, and ſhall now evince more fully 
by ho following caſes. 


I. A widow lady, aged about fifty, was ſeized (December 1755) 
with a bad cough, oppreſſion about her ſtomach and breaſt, and a 
pain in her right fide, tho' not very acute. Her pulſe being quick, 
and ſkin hot, ſome blood was taken away, which was a good deal 
ſizy: Attenuating and expectorating medicines were alſo preſcribed. 
But as her complaints did not yield to theſe remedies, I was called 
on December 26th, after ſhe had been ill about ten days; at which 
423. 5 | time 

* Read Feb. 16. 17 38. vide Phil, Tran, vol, 50. part 2. p. 569. 

I See above, p. *. 
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time her pulſe beat from 95 to 100 times in a minute, but was not 
fuller than natural. I ordered her to loſe ſeven or eight ounces more 
of blood, which, like the former, was ſizy; and next day, finding 
no abatement of her complaints, I adviſed a bliſter to be applied, 
in the evening, to that part of her right fide which was pained. 


Next morning, when the bliſter was removed, the pain of her fide 
was gone, and her pulſe beat only 88 times in a minute, and in two 
days more it came down to 78, However, after the bliſtered part 


became dry, the pulſe roſe in one day's time to 96, and continued 


between that number and 9o for four days; after which I ordered 


a large bliſter to be put between her ſhoulders. When this plaſter 
was taken off, her pulſe beat under 90 times in a minute; and next 


day it fell to 76, and the day after to 72. The cough and other 


ſymptoms, which were relieved by the firſt bliſter, were quite cured. 


by the ſecond. 


II. Jonx CraHan bookbinder 3 in Edinburgh, 8 thirty- ſeven, 
of a thin habit of body, formerly ſubject to coughs, and thought 


to be in danger of a phthiſis pulmonalis, having expoſed himſelf un- 


warily to cold in the night-time, was, about the end of January 
1756, ſeized with a bad cough and feveriſhneſs; for which he was 


blooded, and had a diaphoretic julep, a pectoral decoction, and a 


mixture with gum. ammoniacum and acetum ſcilliticum, given him 
by Mr James Ruſſel, ſurgeon- apothecary in this place. On the 
12th of February, after he had been ilt above a fortnight, I was de- 
fired to vifit him. He ſeemed to be a good deal emaciated; his 
eyes were hollow, and his checks fallen in: He was almoſt con- 
ſtantly 1n a ſweat; coughed frequently, and ſpit up a great quan- 
tity of tough phlegm, ſomewhat reſembling pus: His pulſe beat 
from 112 to 116 times in a minute. In this condition I ordered im- 
mediately a bliſter to be applied between his ſhoulders, which leſ- 


ſened in ſome degree his cough and ſpitting, as well as the frequen- 
cy of his pulſe; but the bliſtered part no ſooner began to heal, 
than he became as ill as before, and continued in this bad way 
nine or ten days, gradually waſting with continued ſweats, and a 
great 
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great ſpitting of a thick mucus, During this time he uſed f inctura 
roſarum, and the mixture with gum. ammon. and acet. ſcillit, with- 
out any ſenſible benefit, and had ſix ounces of blood taken away, 
which was very watery, and the craſſamentum was of a lax texture, 
In this almoſt deſperate condition, another bliſter, larger than the 
former, was put between his ſhoulders, which remarkably leſſened 
his cough and ſpitting, and in two or three days reduced his pulſe 
to 96 ſtrokes in a minute. After this he continued to recover ſlow- 
ly, without the aſſiſtance of any other medicine, except the tinctura 


ro/arum, and the mixture with gum. ammon. and acer. Seilltt. and at 
preſent ! he enjoys good health. 


III. Mxs —, aged upwards of forty, who had for ſeveral years 
been ſubject to a cough and ſpitting in the winter-months, was, in 
October 1756, ſeized with thoſe complaints in a much greater de- 
gree than uſual ; to remove which ſhe was blooded, and got ſome 
attenuating and pectoral medicines from Mr John Balfour, ſurgeon- 
apothecary in Leith. I was called on November 11th, after ſhe 
had been ill ſeveral weeks, and found her in a very unpromiſing 
condition. She had a frequent and ſevere cough, with great ſhort- 
neſs of breath and a wheezing; her lungs ſeemed to be quite ſtuff- 
ed with phlegm, of which ſhe ſpit a vaſt quantity every day, and 
of ſuch an appearance, that I was apprehenſive it was, in part at 
leaſt, truly purulent. When ſhe fat up in a chair, her pulſe beat 
above 130 times in a minute. She had a conſiderable thirſt, and 
her tongue was of a deep red colour, with a beginning aphthous 
cruſt on ſome parts of it. She was ſo weak, and her pulſe ſo feeble, 
that there was no place for further bleeding: A bliſter was there- 
fore applied to her back, November 11th, which ſomewhat lowered 
her pulſe, and leſſened the ſhortneſs of breathing and quantity of 
phlegm 1n her lungs. November 16th, a ſecond bliſter was laid to. 
her ſide, which gave her ſtill more ſenſible relief than the former, 
and reduced her pulſe to 1 14 ſtrokes in a minute. November 25th, 
a third bliſter was applied to her back, by which her cough and 
wheezing were rendered conſiderably caſter, and the phlegm which 
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ſhe ſpit up, loſt its purulent appearance, 'became thinner, more fro- 
thy, and was much leſs in quantity. Her pulſe beat now only 104 
times in a minute. After this her cough and ſpitting increaſing a- 


gain, ſhe had, on the 20th of December, a fourth bliiter applied to 


her back, which, like the former, did her great ſervice. Her ſto- 
mach being extremely delicate, I ſcarce ordered any medicines for 
her all this time, except a cordial julep, with Jpir. volat. olegſ. tinc- 
ture of rhubarb as a laxative, and a julep of aqu. roſar. acet. vin. 
alb. and. Hr. balſum. of which laſt ſhe took two table- ſpoonfuls twice 
or thrice a-day in a quarter of a pint of lint-ſeed tea. After the 


fourth bliſter, ſhe drank for ſome time a cup-full of infuſum ama- 
rum twice a-day, and continued'to recover ſlowly : And tho' during 


the remaining part of the winter ſhe was, as uſually, a good deal 
troubled with a cough, yet in the ſpring ſhe got free from it, and 
is now in her ordinary health. a 


IV. CHRISTIAN MEwWEN, aged twenty-one, had laboured under 


a cough, thick ſpitting, pain of her breaſt, and pains in her ſides af- 
fecting her breathing, for about a twelvemonth : And after getting, 


by proper remedies, in a good meaſure free from thoſe complaints, 


her cough, from catching a freſh cold, increaſed to a greater degree 


than ever, became hard and dry, and was attended with a con- 
ſtant difficulty of breathing, pain in her left fide, and headach. At- 
ter having been ſeven or eight days in this condition, ſhe was ad- 
mitted into the Royal Infirmary, January 9th, 1757. As her pulſe 
was ſmall, tho' very quick, viz. beating 130 in a minute, I thought it 
unneceſſary to bleed her, as from former experience I did not doubt 
but that bliſtering alone would relieve her: I ordered, therefore, a 
large bliſter to be applied to her left fide, where {the complained of 
pain, and preſcribed for her the following Julep: 


R. Aqu. menth ſimp. ſpirit. Minderer. ana unc. iij. acet. ſcillit. unc. i. facchar, 
alb, unc ij. Miſce; cap. coch, jj. ter in die. | 


She was alſo deſired to breathe frequently over the ſteam of hot wa- 
ter, and to drink lintſeed-tea. | 


JANUARY 1oth, Her pulſe beat only 112 times in a minute, and 
was 
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was ſomewhat fuller than on the 9th, The bliſter was not re- 
moved till late in the evening; and made a-plentifut diſcharge. The 
cough having been ſo ſevere laſt night as to keep her from {leep, I 
ordered her the following anodyne draught : 


R. Spirit; Minderer. unc. fs, acet. ſcillit. drach. 1. ſyr. papav. alb, dcach. vi. Miſco ; 
cap. hor. ſomni. 


Jan. 11th, The cough eaſier laſt. night ; ; difliculty of” bestieg 
leſs ; ; pulſe 108 in a minute. Ordered the anodyne draught to be 
repeated, and the uſe of. the Julep, with. acet. eillit. to be conti- 


nued. 
JAN. 12th. Pulſe flower; cough and pain of the fide. eaſier ; ;. but 
ſtill complains of a. headach. 


Tan. 13th. Pulſe 94 in a minute; cough continues eaſier in the 
night, but is troubleſome in the day- time. 

TAN. 14. Every. way better; pulſe only 80 in a minute. As her 
cough is ſtill bound, ordered her, beſides the medicines above. men · 
tioned, a pectoral decoction of rad. alt h. Cc. 

Jan. I 5th. Cough and other. complaints: in a great meaſure remo - 
ved: Pulſe 65 in a minute. 


Fo this time her: cough gave dive: little bbs but o on the 18th. 
he complained. of a. pain in. the epzgaſtrium, with ſickneſs at ſto- 
mach, want of appetite, and a giddineſs in her head, which were 
conſiderably relieved: by a vomit, infuſum amarum, and ſtomachic 
Purges; and were almoſt wholely cured by the return of her men/es. 
on the-5th of February, after an interval of eight weeks. 


V. A girl twenty-one months old, who had (December 1756) a 
great load of the ſmall-pox, and not of a good kind, with a cough. 
and obſtructed breathing, was, on the ſeventh day from the erup- 
tion, bliſtered on the back; by which the pulſe was leſſened from 
200 to 156 ſtrokes in a minute. Next day her legs were alſo bliſter- 
ed, and the pulfe thereby fell to 136. But the child's lungs being 
much oppreſſed, and her throat being ſo full of puſtules that ſhe 


could ſcarce. ſwallow any thing, ſhe. died towards the end of the 
ninth day. 
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I could add ſeveral other caſes of the remarkable effects of bli. 


ſters, in leſſening the quickneſs of the pulſe in coughs attended 


with fever, pain in the fide, and pituitous infarction of the lungs : 
but thoſe above may be ſufficient to put this matter out of doubt, 
as well as to remove. any prejudice that may ſtill remain againſt the 


free uſe of ſo efficacious a remedy. 


In a true peripneumony, eſpecially where the inflammation is 


great, repeated blecding is the principal remedy, and bliſters early 
applied are not ſo proper. But when the peripneumony is of a 


mixed kind; when the lungs are not ſo much inflamed as loaded 
with a pituitous matter; when bleeding gives but little relief; 
when the pulſe, tho' quick, is ſmall ; when the patient is little able 
to bear evacuations, and the diſeaſe has continued for a conſider- 
able time: In all theſe caſes bliſtering will produce remarkable good 
effects, and, far from increaſing, will generally leſſen the frequen- 


cy of the pulſe and fever more ſpeedily than any other remedy, 


ON the other hand, when the fever and frequency of the pulſe 


proceed from a true inflammation of the lungs, from large ob- 
ſtructions tending to ſuppuration, or from an open ulcer in them, 


bliſters will be of leſs uſe, nay, ſometimes will do harm, except in 


the laſt caſe, when they, as well as iſſues and ſetons, are often be- 


neficial, tho' ſeldom able to compleat a cure. But as in pituitous 
infarctions of the lungs, with cough and fever, repeated bliſters 
applied to the back and fides are far preferable to iſſues or ſetons, ſo 
theſe laſt ſeem moſt proper in an open ulcer of the lungs. The former 

make a greater and more ſudden derivation, and are therefore ad- 
apted to acute caſes ; the latter act more lowly, but for a much 
longer time, and are therefore beſt ſuited to chronic diſeaſes. Fur- 
ther, while bliſters evacuate chiefly the ſerous humours, iſſues and 
ſetons generally diſcharge true purulent matter, and on this account - 


may be of greateſt ſervice in internal ulcers. 


In what manner bliſters may leſſen the fever and frequency of 


the pulſe, attending internal inflammations, I have elſewhere en- 


deavoured to explain * ; and ſhall only add n, that in the caſes 
above 


* See above, p. 241. 


REMARKABLE EFFECTS OF BLISTERS. 72: 


—— 


above recited, where the quick pulſe and feveriſhneſs proceeded 
more from a pituitous infarction than a true inflammation of the 
lungs, bliſters, by relieving this organ, in ſome meaſure, of the load 
of humours oppreſſing it, would render the circulation thro' its veſſels 


freer, and conſequently leſſen the quickneſs of the pulle, and other 
feveriſh ſymptoms, 

It may not, however, be i improper briefly to point out the reaſon 
why bliſters, which have been obſerved to be remarkably effica- 
cious, even when early applied, in pleuriſies *, are leſs ſo in true pe- 

ripneumonies. This difference, I imagine, may be accounted for 
from there being no immediate communication between the pulmo- 
nary veſſels and thoſe of the ſides and back, to which the bliſters 
are applied; whereas the pleura and intercoſtal muſcles are fur- 
niſhed with blood-veſlels from the intercoſtal arteries, which alſo 
ſupply the teguments of the thorax: ſo that while a greater flow 
of ſerous humours, and alſo indeed of red blood, is derived into 
the veſſels of the external parts, to which the veſicatories are ap- 
plied, the force of the fluids in the veſſels of the inflamed pleura, 
or intercoſtal muſcles, muſt be conſiderably leſſened. Further, as 
the intercoſtal muſcles and pleura are, as well as the teguments of 
the thorax, ſupplied with nerves from the true intercoſtals, bliſters | 
applied to the back and fides may perhaps, on this account, alſo 
have a greater effect in relieving inflammations there than in the 
lungs, which have nerves from the eighth Vin and from the inter- 
coſtals improperly ſo called. 


5 Edinbargb, May 23d, 
1757. ö 


Pr Pringle's Obſervations on the diſeaſes of the army, part 3. chap. 2. 
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Extract of a Letter from Dr WHYTT, Profeſſor of Medicine in 


the Univerſity of Edinburgh, and F. R. S. to Dr TRANSL TE, 
F. R. 8. 


Edinburgh, Now. 1000 1757. 


HAT you remark with regard to bliſters being freely uſed 
by the phyſicians at London, in the caſes mentioned in the 
paper I laſt ſent you, is very juſt, and indeed what I knew. But al- 
tho' their efficacy in ſuch circumſtances is now generally acknow- 
ledged both in England and Scotland, yet I do not remember that 
their remarkable quality in leſſening the quickneſs of the pulſe has 
been particularly attended to. This, therefore, I thought it might 
not be amiſs to aſcertain by a few careful obſervations. 

1 intirely with you, as to the uſe of bliſters in fevers; „ 
ing of opinion, that when there is no particular part obſtructed or 
inflamed, they are of little ſervice, and ſometimes hurtful, unleſs 
perhaps towards the end, when the pulſe begins to ſink. Nay, in 
fevers, where the ſubſtance of the brain is affected, and not its mem- 


branes, I have never found any ſenſible benefit from bliſters : And 


I always ſuſpect the brain itſelf affected, when a fever and delirium 
come on without any preceding head-ach, or redneſs in the tunica 

albuginea of the eyes. This kind of fever I have met with ſeveral 
times, and have obſerved it to be generally fatal, 


; 
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OBSERVATIONS 
GN THE 
Moſt frequent Species of the HYDROCEPHALUS INTERNUs, 


5 1 z. 


The DROPSY of che VenTRICLEs of the BRAIN. 


HE els. or dropſy of the heed, is either external 


or internal. The former has its ſeat in the cellular ſubſtance, 


between the ſkin and the pericranium, or between this membrane 


and the ſkull. In the internal hydrocephalus, the water is ſome- 


times collected between the cranium and dura mater, or between this 


laſt and the pia mater; but moſt commonly it is found in the ven- 


tricles of the brain, immediately below the corpus calloſum : And | 


this is not only the moſt frequent and fatal ſpecies of the hydroce- 


phalus, but alſo that with which medical writers ſeem to have been 


leaſt acquainted, 


Hr PPOCRATES, in his ſecond book de morbis, has enumerated 


the ſigns of water in the brain, as his words have been rendered 
by all the tranſlators. But en: r eyx:paaw more properly ſignifies 
upon than in or within the brain; and that Hippocrates only 
ſpeaks here of water lodged between the dura mater and brain, can 


Wann 
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ſcarcely be doubted, ſince he propoſes to evacuate it, by making a 
perforation in the upper part of the cranium, pos Toy £yxepaAey 3 
which operation could have been of no uſe, had the water been 
contained within the brain itſelf. 
_ CxLsvs has only mentioned briefly the bydreciphaticr externus, 
or dropſy of the teguments of the head ®, Aetius and Paulus 
Egineta go a little farther; for when they treat of this diſeaſe, 
they obſerve that water is ſometimes found between the Kull and 
the membranes of the brain. 

HIERONYMUS MERCURIAL Is, who flouriſhed in the beginning 
of the ſixteenth century, mentions the collection of water in the 
ventricles of the brain as a thing that may poſſibly happen; but 
adds, that in ſuch a caſe an apoplexy muſt be the conſequence f. 

WErFER has collected ſeveral cafes from different authors, in 
which water was found in the cavities of the brain þ ; and the ce- 
lebrated Boerhaave mentions ſuch a diſorder as one ſpecies of the 
Hydrocephalus ||. But none of theſe authors, nor indeed any other 

that I have met with, who wrote before them, have favoured us 
with the ſigns by which we may diſtinguiſh a dropſy of the Ven- 
tricles of the brain from other diſeaſes affecting that organ. 

M. Pr Ir, in a ſhort paper on the hydrocephalus, publiſhed 1 in the 
Memoirs of the academy of ſciences for the year 1718, obſerves, 
that in all the bodies which he had opened, he never found water 
any where within the cranium, but in the ventricles of the brain; 
and therefore ſappoſes the other ſpecies of internal hydrocephali to: 
be very rare. 

THE ſymptoms of a dropſy i in the cavities of che brain, accord- 
ing to that juſtly eſteemed author, are, in che beginning, ſlight 
convulſions of the mouth and eye-lids, biting of the lips, grinding 
of the teeth, and picking of the noſe, as in the caſe of worms. The 
patients are either coſtive or have a x purging, and ſometimes a vo- 

f miting. 
De medicina, lib 4. cap. 2. | 
+ Opuſcula aurea, lib. de morb puererum. 

2 Hi apoplecticorum. 1 55 
| Bo rh ave Aphoriſm. 5 1218. 
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miting. They are more or leſs drowſy, according to the quantity 
of water within the brain. They grow languid, feeble, ſad, and 


pale; the eyes look dull, the pupil dilates, the ſutures of the ſkull 
open, and its bones become ſoft. The forehead riſes, the eyes 


ſeem to be protruded out of their orbits, the head ſwells ſo as 


ſometimes to burſt, and the patient dies ſoon after. 


ALT Ho' this account of the ſymptoms of the hydrocephalus inter- 
nus be much more jaſt than what is to be met with in any author 


before M. Petit; yet {till it is fo far incompleat, that I may venture | 


to ſay, that it will not be found ſufficient to diſtinguiſh a dropſy 


within the brain, unleſs when it is attended with a ſwelling in che 


head. 


M. PETIT mentions flight convulſions of the monk and eye- 


lids in the beginning ; whereas I have never ſeen any convulſions 
till towards the end. He ſays, the patients are always more or leſs 


drowſy ; but I, on the contrary, have often obſerved them more 5 


watchful at firſt, altho' in the advanced ſtate they not only be- 


come drowſy but comatoſe. He informs us, that he never ſaw the 
water collected any where, but in the ventricles of the brain. Now, 
were this the caſe, it is certain that the opening of the ſutures and 


{welling of the head could not happen but to the youngeſt infants, 


who, by the bye, are not ſo ſubje to this kind of hydrocephalus as 
children of two years old and upwards ; for, of about twenty pa- 
tients whom I have ſeen die of this diſtemper, one only was under 
half a year old, the reſt between two and fixteen ; who all went off 
without any ſwelling of the head, opening of the als or pro- 
truſion of the eyes. | 

Las Lv, M. Petit has taken no notice of the averſion to light, 
{quinting, he variations of the pulſe, and the degree of feveriſh 
heat, which, as we ſhall aRerwargs lee, are the ſureſt diagnoſtics 
of the diſeaſe. | 

M. LE DRAN, who wrote 1 M. petit, has deſcribed the 
hydrocephalus internus in ſuch a manner as would make one be- 
lieve he had never {een the diſtemper, except when it happened 


5 
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to be joined to a collection of water between the cranium and 


brain *. 
Du DoxnaLD Mon Ro, in his treatiſe of the dropſy, has well enu- 


merated the ſeveral kinds of the Hydrocephalus: But by the ſymp- 
toms he mentions, of the internal kind, we ſhall be hardly able to 
diſtinguiſh it from ſeveral other diſorders of the brain, as he himſelf 
has very juſtly remarked. - 
IT may ſeem ſtrange, that a dropſy of the ventricles of the brain, 

which in our days ſo frequently occurs, ſhould have been altoge- 
ther unknown to the ancients, and ſo little attended to by moſt of 
the moderns. The reaſon may be, that thoſe patients who were 
carried off by this diſeaſe have been generally ſuppoſed to die 
of a fever ending in a coma ; and in ſuch caſes the head is {ſeldom 
opened. | 
 ALTHO'a dropſy of the ventricles of the brain does very rarely 
occaſion any opening of the ſutures, or ſwelling of the head f; yet in 
moſt caſes it may be eaſily diſtinguiſhed from every other diſorder, 
by the following ſymptoms, which with the greateſt care I have 
collected, in attending about twenty patients in this diſeaſe. - 


See his Operations in ſurgery, article of the Dropſy.? 

+ VE$AL1vs gives an account of a child of two years old, whoſe head was greatly en- 
larged, and in the ventricles of whoſe brain he found nine pounds of water: But this is an 
extraordinary caſe; and it is probable the water began to be collected ſoon after the child's birth, 
and before the ſutures of the ſkull could offer any conſiderable reſiſtance to its preſſure, 1 
ſhall only add here, that I have not only never obſerved any increaſe of the ſize of the head 
ia the ſpecies of hydrocephalus of which 1 now treat, but that it is an error, thou gh a com- 
mon one, to imagine, that thoſe children who have big heads are moſt liable to this diſeaſe; 


for of all thoſe whom i have attended, few or none were remarkable for the largeneſs of | 
their head, but ſeveral had been very fpright', and of a delicate make, 
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An Account of the SYMPTOMS in the DROPSTY of the Ven- 
tricles of the BRAI N. 


FIRST STAGE. 


CH LDREN who have water in the ventricles of the brain begin 
to have many of the following ſymptoms, four, five, or fix 
weeks, and in ſome caſes much longer, before their death. 


Ax firſt they loſe their appetite and ſpirits; they look pale, and 


fall away in fleſh; they have always a quick pulſe, and ſome de- 
gree of fever. In ſome caſes , T have ſeen a hydrocephalus attended 
with a conſiderable degree of fever, which had frequent remiſſions, but 
without any order. or regularity : In other caſes the paroxyſms came 


on pretty regularly i in the evening, and then the diſeaſe was taken 


for a flow irregular nervous fever, or for one occaſioned by worms. 


At this time, in children of five years and upwards, I have found 


the pulſe at a hundred and ten, in others at a hundred and twenty, 


and in a few caſes at a hundred and thirty, or even at a hundred 
and forty ſtrokes i in a minute; but n ever ſo full as to indicate 


bleeding. 


Ix others the . of che pulſe and heat of the ſkin were 
not ſo conſiderable; but I do not remember to have ſeen any pa- 


tient who had not ſome degree of fever in this, which I call the 


firſt ſtage of the diſeaſe. 


WII LE the feveriſhneſs continues or increaſes, they loſe their ap- 


petite more and more; their tongue 1s often white, ſometimes it is 


remarkably clean, and towards the end of the diſeaſe acquires an 
aphthous redneſs. They are thirſty, and frequently vomit once or 


twice in a day, or once in two days. They complain of a pain in 


the crown of their head, or in the forehead above their eyes. They 


are commonly coſtive, tho' ſometimes they have returns of a looſe- 
_ neſs. ' When bound, they are not eaſily moved by a purge ; ſome- 


times they are troubled with gripes. Their ſpirits being low, they 1 in- 
1 — — | cline 


* 
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cline moſtly to lie in bed, altho' they are often more diſpoſed to 


watching than to ſleep. They cannot eaſily bear the light, and 


complain when a candle is brought before their eyes. They are ob- 


ſerved to pick their noſe, and in their fleep to grind with their 


teeth, as in the caſe of worms. 


THz are the ſymftén of the Brſt Mage, during which it is 
very hard to diſtinguiſh this dropſy of the brain from a ſlow irre- 


gular fever occafioned by worms, by ſome other diſorder in the 


bowels, or by ſome other cauſe. In the ſecond ſtage, the ſymptoms 


enable us, with ſome certainty, to difcover the nature of the ail- 


ment. But before I proceed to enumerate them, I ſhall juſt obferve, 
that I never had but two patients who had not the vomiting during 
either the firſt or ſecond ftage. One of theſe was a girl of eight 
years of age, who, tho' ſhe had an aveiſion to food, yet never threw 
it up but once, and that was on the third day before her death; 
nor did ſhe ever complain of a headach till twelve or fourteen days 
before ſhe died; whereas this laſt ſymptom, for the moſt part, be- 
gins three or four weeks, and in ſome caſes ſeveral months, before 


the end of the diſeaſe: She alſo could bear the light better than a- 
ny I have ſeen. The other, who had no vomiting, was a boy of e- 


Nen years; he had little headach, altho' he lay much in bed, and 
did not like to be moved. But in general, the vomiting once or 


twice a-day, or once in two or three days, the headach *, and the 


averſion to light, are the ſymptoms e in the ard tage of this 
kind of hydrocephalus characterize 1 it moſt, 


| The Symptoms of che SEC ON D'STAG E. 


I date the beginning of the fecond ſtage from the time the pulſe, 
from being quick but regular, becomes flow and uregalar. This 
ſome- 


The headach not only in this, but the ſucceeding ſtages, is in ſome moderate, in — 
ſevere; in which laſt caſe, it is always eaſieſt in the mocuing and worſt. at night; and theſe 
patients have commonly a great averſion to — 
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ſometimes happens about three weeks, often a fortnight or leſs, 
before the death of the patient. 


IN this ſtage the pulſe is commonly not only much ſlower than 
it was before, but often more ſo than in health. In a girl of thir- 


teen, the pulſe, which for a fortnight beat above a hundred times in 


a minute, about nine days before ſhe died, fell to eighty- four, next 


day to ſeventy, and the day after to ſixty, becoming always the 


more irregular the flower it was. In a youth of ſixteen the pulſe, 
which for ſeveral weeks had been feveriſh, on the fifteenth day be- 
fore his death, beat only ſixty-eight in a minute; two op after, 1t 
fell under ſixty, and once to fifty. 


A boy of nine years of age, fifteen days before he died, had a 


pulſe from ſeventy to ſeventy-five in a minute, and irregular. In 


another of four years, the pulſe fell to eighty-eight on the ninth day 
before his end. In a girl of ſeven years old, on the fifteenth or ſix- 
teenth day before her death, the pulſe beat a hundred and fifty 
times in a minute; next day, it became ſlower than natural and ir- 


regular; for five or fix days after this, f it was from <ghty to cigh- 
ty-ſix in a minute. 


IN two other children, who were leſs feveriſh in this ſtage, the 


pulſe from a hundred fell below eighty. I have never ſeen a patient 
with water in the ventricles of the brain, whoſe pulſe did not come 
down to its natural ſtate, or very near it, except one, This was a 
girl of about ſeven, whoſe pulſe, after being for ſeveral weeks about 


a hundred and thirty in the forenoon, and a hundred and forty 


in the evening, a fortnight before her death, fell two or three ſtrokes 
under a hundred ; yet neither her heat nor thirſt, nor other com- 
plaints abated, altho her pulſe had fallen above thirty in a minute, 
IN this diſtemper it is obſervable, that when the pulſe is nearly 


as flow, or flower than natural, it 1s always irregular or unequal, 
both as to the ſtrength and the interval of the ſtrokes. When it 


grows quicker, the irregularity leſſens ; and when it becomes very 


quick, it is then moſt equal and regular. Farther, it deſerves notice, 
that, altho' in the ſecond ſtage the pulſe becomes much flower than 
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it was before, the heat of the ſkin continues much the ſame, and 
ſometimes ſeems rather to increaſe. 


J have inſiſted the longer on the ſtate of the pulſe in this period, 
as from thence we can learn the ſureſt diagnaſtic. 
DURING the ſecond ſtage, moſt of the ſymptoms mentioned in 
the firſt continue. The fick are then unable to fit up, tho' general- 
ly they ſleep little, till towards the end of this period, when they 
begin to grow drowſy. They moan heavily, yet cannot tell what 
ails them. Their eyes are often turned towards their noſe, or they 
ſquint outwards, and ſometimes they complain of ſeeing objects 
double. Some, towards the end of this ſtage, grow dehrious, and 
cry out in a wild manner, as if they were much frightened : About 
this time alſo, or later, they frequently void either real worms, or 
{ome fubſtance like worms in a diſſolved ſtate; yet this diſcharge 
gives no relief to the patient, and only helps to deceive the leſs ex- 
perienced practitioner with regard to the nature of the diſeaſe. 
FTE urine in this, as well as in the other ſtages, varies; it has 
often a large ſediment, ſometimes. none at all; but moſt common- 
ly it depoſites one of a light conſiſtence and a white colour. In ſe- 
veral I have obſerved the urine have a large furfuraceous ſediment, 
till within a few days of their death, when it had no ſeparation. 
THE breath has now, but eſpecially in the laſt ſtage, ſuch a fick- 
iſh and offenſive. ſmell, as I do not remember to have obſerved in 
any other diſtemper. During the ſecond as well as the firſt ſtage, 
the patients are often, for ſome days, or parts of days, much. eaſier 
than e at other times. 


The Symptoms of the THIRD STAGE. 


WHEN the pulſe (which for ſome time was nearly as flow or 
flower than in a healthful ſtate) riſes again to a feveriſh quickneſs, 
and becomes regular, the third and laſt ſtage may be ſaid to 
begin. 

This change in the pulſe! 18  obliared five, fix, or from FIR be- 
fore death. In two patients only the 7 did not become more 


frequent 
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frequent till two days before they died; and in two others it be- 
gan to grow quicker nine or ten days before that event. 

As the time of this change in the pulſe is different in different 

patients. ſo is the degree of its quickneſs. In ſome it riſes gradu- 
ally from below feventy, eighty, or ninety in a minute, to a hundred 
and twenty, a hundred and forty, a hundred and ſeventy, and ſome- 
times above two hundred, before they expire. In others the pulſe 
gets up more ſuddenly, in one day perhaps from a hundred to a hun- : 
dred and fifty. In the laſt ſtage, after the pulſe grows quicker, it 
does not keep conſtantly to the ſame meaſure, but will be often a good 
deal flower for part of a day, and quicker all the reſt. The pulſe beats 
generally faſter on the day they die than at any time before. In one 
of thoſe whom l attended, it beat above two hundred and ten times in 
a minute. I never knew any go off in this diſeaſe whoſe pulſe did 
not riſe to near a hundred and thirty ſtrokes in that time. 
IN the third ſtage, the patient, who before was little Rfooked to 
fleep, becomes then drowſy and comatoſe, When roufed, he utters 
only a few incoherent words, and appears to be inſenſible. The 
beginning of the coma is uncertain; it is often about the end of the 
ſecond ſtage before the pulſe grows quicker for the ſecond time; 
but in a few caſes I have known this quickneſs of the pulſe come 
on before the patients become comatoſe. 

FREQUENTLY one eye-lid- loſes. its motion, and afterwards the: 
other becomes alſo paralytic. About this time, or rather ſooner, the 
pupil of one or both eyes ceaſes to contract, and remains dilated. 
in the greateſt light. But the time of this ſymptom varies much: In 
ſome it happens five, ſix, or ſeven days, in others only two or three 

days, before they die. Three or four days before the death of a 
boy of five years old, I was ſurpriſed to find the pupils, which had 
been much dilated before, no larger than natural. Ar firſt I flat- 
tered myſelf, that the diſtemper had taken ſome favourable turn; 
but was ſoon undeceived ; for, upon giving the child a ſpoonful 
of weak cinnamon water, with ſome drops of ſpiritus volatiles olegſus, 
the pupils became as wide as they had been the day before. In leſs: 
khan half an hour after, they contracted again; but immediately di- 
lated upon holding ſome ſpirit of ſal. ammoniacus to his — I 
ve 
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have ſince obſerved the ſame interchanges in the pupils of a boy of 
four years old, on the third day before he died. In this caſe the 
pupils not only were enlarged, by giving him a ſpoonful of wine, 
or holding volatile ſpirits to his noſe, but alſo by ſo ſmall a flinu- 
tus as my lifting up his eye-lids, which had loſt all their motion, 
and had fallen ſo far down as to cover near the half of the eye. 
Before they are ſeized with the coma, they ſometimes complain of 
ſeeing ſtrange and frightful objects. A day or two before death, 
the tunica conjunctiva of one or both. eyes frequently becomes in- 
flamed; but they generally continue to hear for ſome days after 
they are blind. Eb, 
In this ſtage, the patients are ſometimes chitved to be conſtant- 
ly raifing one of their hands to their head; and are generally 
troubled with convulſions of the muſcles of the arms, legs, or face, 
as well as with a /ub/ultus tendinum. In a girl of thirteen, the day 
before ſhe died, the hands were ſtrongly bent inwards by a fixed 
ſpaſm of their Muller. A youth of ſixteen, who when in health 
had been liable to ſpaſms, about the end of the ſecond ſtage began 
to be affected once or twice a- day with a cramp in one of his arms, 
which aſcended to his throat, and often prevented his ſpeaking for 
ſome minutes. One of the cheeks will twice or thrice in a day 
grow hot and red, while the other, with the lips, remains pale and 
cold. Theſe fluſhings generally appear two, three, or four days be- 
fore death. In a boy of five years old, one fide of both his arms 
became frequently red, while the other fide never changed its colour, 
After death, the arms and breaſts have been ſeen of a deep purple 
colour. 
I had one patient who, four days before he died, bled once and 
again at the noſe. 

TRHOSE who have been coftive before, often become looſe i in the 5 
third ſtage, and complain of gripes. A day or two before death, 
the patient either ſwallows with difficulty, or not at all. Laſtly, 
che reſpiration grows more frequent and laborious; and in ſome 


there 1 is a conſiderable n after every expiration. This kind of 
| breathing 
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breathing I have alſo obſerved in thoſe who have died of an apo- 
plexy, ariſing from a ſuppreſſion of urine. 

Urox opening the heads of ten of thoſe patients from hom F 
have collected the ſymptoms above mentioned, I found in all of 
them a clear thin fluid in the anterior ventricles of the brain, im- 
mediately below the corpus callaſum. There was frequently the ſame 
kind of liquor in the third and fourth ventricles ; but whether this 
is always the caſe, I cannot ſay, as I had not attended ſufficiently to 
this circumſtance. I never met with water between the dura mater. 
and the brain, between the hemiſpheres of the brain, or imme- 
diately above the corpus callaſum. Altho' there ſeems to be a commu- 
cation between the two anterior ventricles ; yet, in two caſes,I found 
one of them much diſtended, while the other contained but little 

_ water. 175 
FT REE quantity of water contained in the n of the brain 

was generally from two ounces to five; but J have been told of one 
eaſe in which it amounted to near eight ounces. This fluid does 
not coagulate with heat, like the ſerum of the blood, or the lymph 
that is found in the pericardium, or what is taken from the abdo- 
men by tapping in a droply ; and this difference ſeems to be o- 
ing to the exhaling arteries of the bann der much ſmaller than 
thoſe of che other Parts. 


The DIAGNOSTIC SIGNS of a Dropſy within the Brain. 


Havi given an account af all the various ſymptoms com- 
monly attending a collection of water in the brain, I ſhall now re- 
capitulate ſuch of them as are the ſureſt ſigns by which we may 9 
diſtinguiſh this diſorder from others which ſo much reſemble it as _ 
ſometimes to deceive an experienced phyſician: And this will be the | 
more neceſſary, as che ancients were altogether ignorant of the di. | 

_ eaſe, and as the few of the moderns who treat of it ſeem to have: 1 1 5 | 
deſcribed it more from theory than obſervation. - [ 
ou LLE molt of the later v writers have confounded the figns of a .- 
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dropſy in the ventricles of the brain with thoſe of the Indrecepta- 
lus externus, a few have more reaſonably aſſigned to this ſpecies of 
dropſy ſuch ſymptoms as commonly attend a compreſſion of the 


brain, but without giving ſuch a diſtin account of the firſt ap- 


pearance and progreſs of this diſorder as could enable a phyſician 
to diſtinguiſh it from others of the head, from worms, from a foul- 
neſs in the ſtomach and bowels, « or from a flow fever ph in a 
coma. 

I have already obſerved, that in the firſt ſiage | it is niet to diſco- 


ver this internal hydrocephalus. But when we meet with a Patient | 
under fifteen or ſixteen years of age, ſeized with a flow fever of no 


certain type, and irregular in its acceſſions and remiſſions; when in 


that fever the patients vomit once a day, or once in two or three 
days; when they ſhun the light, and complain of a pain in the 
crown of their head, or over their eyes, after the fever has conti- 
nued for me time, or of a pain thereabouts, that in ſome days does 
not abate like the headach in ordinary fevers: When theſe com- 
plaints neither yield much to repeated vomits, gentle purges, nor 


bliſters, I ſay there is reaſon to ſuſpect water in the ventricles of 
the brain. But as worms, and other diſorders of the ſtomach and 


inteſtines, are ſometimes attended with moſt of theſe, as well as 
other ſymptoms that accompany the internal Hydrocephalus in its 
firſt ſtage, we are often at a loſe to find out this diſeaſe, till it ar- 


rives at its ſecond period, when the pulſe begins to grow nearly as 
flow, or even {lower than natural, but irregular; for this change of 


the pulſe, added to the ſymptoms of the firſt ſtage, is, as I have ob- 


ſerved, almoſt an infallible ſign of water in the brain, if at the ſame 


time the patient is not relieved, and if the feveriſh heat does not a- 


bate with the quickneſs of the pulſe *. 
WHEN the glands of the meſentery become ſcirthous; the pa- 


tients are liable to a ſlow fever; their pulſe is quick and ſometimes - 
irregular, but is never ſo flow as in health. In the caſe of worms 


in 


* If we are to judge of the heat of the body in this diſeaſe, by ſceling the hands and wriſts, 
we ſhall be often deceived; for when theſe are expoſed to the air, they become rather cold, 
while fuch parts as are well covered have a feveriſh hear, pet 
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in the ſtomach and inteſtines, altho' the pulſe be generally quick, 
yet ſometimes it is ſlower than natural, and irregular ; but when 
this happens, the ſkin 1s cool, and there is no fever. But in the 
dropſy of the brain, when the pulſe becomes flow and irregular, 
neither the heat of the ſkin, nor any other of the feveriſh ſymp- 
toms are ſenſibly abated: For in this caſe the motion of the heart 
is not accelerated in proportion to the degree of heat and fever. 
W often find a ſlow irregular pulſe, in perſons of a delicate 
habit, when labouring under cramps of the ſtomach, ſpaſmodic co- 
| hes, and violent nervous headachs, (as they are commonly called); 
but it is obſervable, that in ſuch caſes this kind of pulſe 1 is always 
attended with a cool ſkin, 
WHEN therefore, with a ſlow and irregular pulſe we meet with 
| thirſt and a feveriſh heat, watching, a ftrabiſinus, or double ſight, a 
delirium, and ſcreaming, ſucceeding the ſymptoms mentioned in the 
firſt ſtage, we may ſtrongly ſuſpect water in the ventricles of the 
brain. But this is ſtill more evident, when ſoon after the patient 
grows comatoſe, the pupil dilates and loſes its motion, the pulſe be- 


comes quick, the cheeks are fluſhed, the tendons ſtart, and convul- 


lions follow. 
Ir is true indeed, that ſome of theſe very ſymptoms are obſerved 
towards the end of common fevers, in which, from the brain be 
ing much affected, the patient falls into a coma before his death. 
But a fever from water in the brain is eaſily diſtinguiſhed from o- 
thers, by attending to the whole courſe of the diſeaſe, and particu- 
larly to the pulſe, which, after having been at firſt quick, becomes 
oY and irregular ; and laſtly acquires a greater frequency than e- 
Beſides, the ſcreaming, ſquinting, and dilatation of the pupil 
andy occur in other fevers. _ 

Taz ſymptoms of no diſtemper reſemble theſe of water in the 
brain ſo much as thoſe which ariſe from worms in the ſtomach ; for 
with a flow fever there is a want of appetite, vomiting, pain 1n the 
head, raving, and convulſions ; ; but when worms in the ſtomach or 

5 eee 5 inteſtines 
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inteſtines occaſion a ſlow and irregular pulſe, the patients have no: 
that feveriſh heat ſo obſervable in the internal hydrocephalus. 


Of the CAUSES of a DROPSY in the Ventricles of the Brain. 


Tux immediate cauſe of this diſeaſe, and indeed of every kind 
of dropſy, is always the ſame, viz. ſuch a ſtate of the parts as 


makes the exhalant arteries throw out a greater quantity of fluids | 
than the abſorbent veins can take up. 


— 


THIS may be owing to ſeveral cauſes : 


1. THERE may be an original laxiey or welud 1 in the brain, 


whereby the ſmall exhalant arteries of the ventricles will throw out 


the lymph faſter than the abſorbent veins can imbibe it. 
In children under a year old, I have frequently met with a hy- 


 drocele, or collection of water berirery the tunica vagmalis.and the 
teſticle, from ſuch a cauſe : And this diſeaſe I have cured by ſmall 
doſes of rhubarb, by applying linen cloths dipt in brandy, or im- 


pregnated with the fumes of myrrh, olibanum, and ſuccinum, to the /cro- 


tum, and by ſupporting the teſticles with a bandage or truſs, If in 


young children we could diſcover the dropſy of the brain as early 
as we do that of the teſticles, and could apply our remedies as near 
to the part, we ſhould probably often ſucceed in_the cure : Tho' a 
dropſy in the brain would always be more unfavourable, as the cir- 


culation there is {lower and more languid than in any other part. 


2. ALTHo' there has been no original weakneſs in the brain, yet 


it may have ſuffered ſo much in the time of birth, by the com- 
preſſion of the ſkull, as afterwards to give riſe to a collection of 


water in its cavities. 


3. A ſcirrhous tumour of the lads pituitaria, or in any part 
contiguous to the ventricles of the brain, by compreſſing the neigh- 


bounng 
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bouring trunks of the abſorbent veins, will prevent the due ab- 
ſorption of that fluid which the ſmall arteries conſtantly exhale, and 


occaſion a dropſy i in the brain; in like manner as a ſcirrhous liver, 


ſpleen, or pancreas, are often the cauſe of an aſcites. As a proof of 
this, we may obſerve, that M. Petit often found the glandula pitui- 


taria ſcirrhous 1 in thoſe who died of a dropſy of the ventricles of the 


brain. 


IN one caſe I met with a hard tumour within the right thalamus 
nervorum opticorum : It was almoſt as large as a ſmall hen's egg, of 
a yellowiſh colour within, and of a firm confiſtence. 


4. ALT HO chere may be no obſtruction in any part of the brain, 
a dropſy may be formed in it, merely from a too thin or watery 


ſtate of the blood. When the blood is too thin, the exhalent arte- 
ries will pour forth their fluids in greater quantity than uſual; 
while the bibulous veins will abſorb them more ſparingly; and from 


this cauſe the water will be apt to accumulate, either in the abdo- 


men, thorax, or brain, according as one or other of theſe parts 1s 


the weakeſt. I have known an inſtance of a dropſy in the cavity 


of the abdomen, where there were no obſtructed v ſcera to be ſeen 
after death, and where the cauſe of the diſeaſe ſeemed to be no o- 


ther than a diſſolved ſtate of the blood. Joined to an uncommon 
relaxation of the veſſels. 


ABouT fifteen years ago, I had a patient who died of the hydro- 


cephalus, probably owing to this cauſe; for this child, about a year 


before his death, and after the meaſles, falling into a bad ſtate of 
health, the blood-taken from his arm was obſerved to be preterna- 
turally thin. From this time he never recovered his looks or 
ſtrength ; and, about ten months after, the ſymptoms of the hydro- 
cephalus appeared. In this caſe I thought it probable, that the water 


began to be collected in the brain ſoon after the meaſles, which firſt 


broke the health of he child, and then the blood becametoo whe? i 


Wy A nin, or a diminiſhed ſecretion of urine, may alſo 
SA2 | give 
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give riſe to this diſeaſe. Thus grown people, who die of an iſchu- 
ria, have often water in the ventricles of the brain, and become co- 
matoſe before their death; but ſuch patients generally die before 


any conſiderable quantity of water is collected 1 in theſe cavities. 


6. LasTLy, in tedious chronic difeafes, water is often collected 
in the ventricles of the brain, as well as in the cavity of the peri- 


cardium, but not in ſuch quantity as to occaſion the ſymptoms of a 


dropſy within the brain. : 


An ATT: EMPT to account for ſome of the moſt comurkable 8 Y M P- 
10 M 8 e a Dropſy in the Brain. 


In general, the whole ſymptoms of this diſeaſe proceed frown di 


ferent degrees of the ſame cauſe, viz. the preſſure or diſtenſion of 


the parts of the brain, occaſioned by the water contained j in its ven- 


; tricles. 


1. THE boo of appetite and e egen to vomit, are owing to 


the diſordered ſtate of the brain, between which and the ſtomach 
there is ſo great a ſympathy, that in wounds of the head, where 


the brain 1s hurt, a vomiting 1s almoſt a conſtant ſymptom. 


2. THE averſun to hight, in the firſt and ſecond age of the 


diſeaſe, proceeds from an increaſed ſenſibility of the retma; and 


this 18 probably owing to the irritation of the thalami nervorum op- 


licorum, in conſequence of the water accumulated 1 in the anterior 
ventricles of che brain. N 


* 
1 


3. TH E flow ks pulſe in the ſecond ſtage. 
TRE motion of the heart is owing to the irritation of the return- 


ing venous blood poured into its ventricles. This irritation, howe- 
ver, could have no effect upon the heart, were it not for its ſenſibili- 


ty, 
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ty, which depends intirely on its nerves. Wherefore, in a hydroce- 
phalus, when the water is colleQed within the brain in ſuch quantity 
as to. preſs, with a conſiderable force, on the medullary ſubſtance, the 


nerves proceeding from it will in ſome degree loſe their powers, and 
| conſequently the heart will be leſs ſenſible. And hence the pulſe 


becomes often as ſlow, and ſometimes ſlower than in a natural ſtate, 
altho' there be a real fever in the body; which fever, were it not 


for this preſſure on the origin of the nerves, would occaſion a quick 
pulſe. 


WHEN, in this diſeaſe the * is ſlow, it is always more 
or leſs regular; and this may alſo be owing to the nerves of the 


heart being, in ſome meaſure, deprived of their utual power, by 


which means that organ cannot move with its wonted ſteadineſs 


and wehr. 


4. TH E quick pulſe in the third Aage. 
Or all the ſymptoms that attend a dropſy in the begin, there is 


none ſo hard to be accounted for as the quick pulſe towards the 


end. For if the preſſure of the water occaſioned the flow pulſe in 


the ſecond ſtage, one would imagine that in the third, when this. 
preſſure 1s increaſed, the ſenſibility of the heart ſhould be {till more 


impaired; and that therefore its motion ſhould be flower, inſtead 
of being quicker. However, we find in fact, that the pulſe is 
remarkably quicker towards the end, when the preſſure of the wa- 
ter muſt be greateſt; let us therefore inquire what may n 
be the reaſon of this ſymptom. 

WHEN, in the ſecond ſtage, the preſſure on the Lides of the ven- 


tricles of the brain occaſions the flow irregular pulſe, it ſeems to 
produce this effect, by leſſening the ſenſibility and other powers of 


the cardiac nerves. When in the third ſtage the water increaſes, this 
preſſure muſt be greater; and therefore it might be natural to think, 
that theſe nerves ſhould be rendered {till more unfit for performing 
their function. But we muſt conſider, that when the ſides of the ven- 
tricles are ſtretched by the water beyond a certain pitch, the vio- 


tence 
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| lence done to the medullary fibres of the brain cauſes ſuch an uncom- 


mon irritation as muſt quicken the pulſe: For in animals newly 
dead (where we muſt ſuppoſe the nerves to be ſtill more inſenſible 
and unfit for action, than in the third ſtage of the hydrocephalus) 


an irritation of the medulla oblongatn reſtores the motion of the heart; 


and if, as I have obſerved above, the volatile ſalts held to the noſe, 


or cinnamon-water taken into the mouth, by their /{zmulus, though 
for a ſhort time, give new vigour to the nerves of the uvea, (which 
towards the end of this diſeaſe begin to loſe their powers), why may 


not the irritation of the medullary part of the brain, occaſioned by 


the immoderate diſtenſion of its ventricles, ſo affect the nerves of 
the heart as to accelerate its motion? 2 


Ix an apo the pulſe, tho! at firſt flow, becomes very quick 
towards the end ; and indeed, in almoſt every diſeaſe, the pulſe is 


uncommonly quick before death, not becauſe the nerves of the 


heart are then more ſenſible, or fitter for performing their office, 


than they were before, but becauſe at that time there is an uncom- 
mon ſtruggle in the body, and all its powers are excited into action 


by the great irritation of the brain and nervous ſyſtem, The ſame 
ſeems to be the caſe in thoſe who are dying of a dropſy in the 


brain; for how much ſoever the medullary part of the brain may 


be compreſſed, yet the convulſions which happen in the laſt ſtage 


ſhow that the brain and nerves are ſenſible of irritation, and ſtill 


retain their power of 1 the muſcles 3 in motion. 


5. THE dilatation of the pupil. 


Tux contraction of the pupil is owing to the uneaſy ſenſation ex- 
cited in the retina by two much light; and hence itis, that in a dark 
place, or when the retina becomes inſenſible of the fizmulus of light, 


the pupil is always obſerved to be wide. In the hydrocephalus, 
when the water in the ventricles preſſes ſo much on the thalam: ner- 
vorum opticorum as to render the optic nerves in a great meaſure in- 


1 5 ſenſible, 
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ſenſible, the retina will no longer feel the impreſſion of light; and 
therefore the pupil will remain dilated. 


In the account of the ſymptoms of the third ſtage, I mentioned 
an inſtance of a boy of five years of age, whoſe pupils were much 
dilated on the fifth day before he died ; but we obſerved them next 
day to be as much contracted as is uſual in a perſon in health pla- 
ced in a moderate light. At this time, having endeavoured to rouſe 
the patient, by holding a volatile ſpirit to his noſe, and making 
him ſwallow ſome cinnamon- water, the pupil inſtantly became as 
wide as it had been the night before. In about half an hour after, 
I found the pupils again contracted; but they were preſently 5 
ged as before, upon holding the ſpirit of /al. ammoniacus to his noſe. 
This experiment! repeated four times in two days, and 9 95 with 
the ſame ſuccels. 

In this caſe the dilatation of the pupil was at firſt owing to the 
compreſſion of the thalami nervorum opticorum by the water con- 
tained in the anterior ventricles of the brain. But ſoon after, the 
origin of thoſe nerves which ſerve the wvea being alſo conſider- 
ably compreſſed by the increaſed quantity of water, the longitudinal 
fibres of this membrane (which by their natural contractility dilate 
the pupil) become paralytic and flaccid, as happens in the bodies 
ſome time after death; wherefore the edges of the pupil being leſs 
drawn outward, of courſe it would become ſmaller. 

Tux volatile ſpirits applied to the noſe, by irritating its nerves, 
fo affected the brain as to give ſome vigour for a ſhort time to the 
nerves of the uvea, by which means its longitudinal fibres, regain- 
ing their power of contraction, immediately dilated the pupil; but 
as ſoon as the effect of this ſlimulus ceaſed, the fibres of the uvea 


being again deprived of their contractility, the pupil returned to 
Us former dimenſions. 


6. TH E flow reſpiration towards the end of the diſeaſe. 
In this kind of breathing (which I have alſo obſerved in pa- 


tients who died of an apoplexy and an iſchuria) there is a con- 
ſiderable 
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lence done to the medullary fibres of the brain cauſes ſuch an uncom- 
mon irritation as mult quicken the pulſe: For in animals newly 
dead (where we muſt ſuppoſe the nerves to be ſtill more inſenſible 
and unfit for action, than in the third ſtage of the hydrocephalus) 
an irritation of the medulla oblongata reſtores the motion of the heart; 
and if, as I have obſerved above, the volatile ſalts held to the noſe, 
or cinnamon-water taken into the mouth, by their f:mulus, though 


for a ſhort time, give new vigour to the nerves of the zvea, (which 


towards the end of this diſeaſe begin to loſe their powers), why may 
not the irritation of the medullary part of the brain, occaſioned by 
the immoderate diſtenſion of its ventricles, ſo affect the nerves of 


the heart as to accelerate its motion? ? 


IN an apopleny, the pulſe, tho' at firſt ſlow, becomes very quick 
towards the end; and indeed, in almoſt every diſeaſe, the pulſe is 


uncommonly quick before death, not becauſe the nerves of the 
heart are then more ſenſible, or fitter for performing their office, 
than they were before, but becauſe at that time there is an uncom- 


mon ſtruggle in the body, and all its powers are excited into action 


by the great irritation of the brain and nervous ſyſtem, The ſame 


ſeems to be the caſe in thoſe who are dying of a dropſy in the 
brain; for how much ſoever the medullary part of the brain may 
be compreſſed, yet the convulſions which happen in the laſt ſtage 


| thow that the brain and nerves are ſenſible of irritation, and ſtill 


retain their power of putting the muſcles in motion. 


i: TH4S dilatation of the pupil. . 
THE contraction of the pupil is owing to the uneaſy ſenſation ex- 


: cited! in the retina by two much light; and hence it is, that in a dark 
place, or when the retina becomes inſenſible of the flimulus of light, 


the pupil is always obſerved to be wide. In the hydrocephalus, 
when the water in the ventricles preſſes ſo much on the thalami ner- 


vorum opticorum as to render the optic nerves in a great meaſure in- 


ſenſible, 
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ſenſible, the retina will no longer feel the impreſſion of r and 
therefore the pupil will remain dilated. 

In the account of the ſymptoms of the third ſtage, I mentioned 
an inſtance of a boy of five years of age, whoſe pupils were much 
dilated on the fifth day before he died ; but we obſerved them next 
day to be as much contracted as is uſual in a perſon in health pla- 
ced in a moderate light. At this time, having endeavoured to rouſe 

the patient, by holding a volatile ſpirit to his noſe, and making 
him ſwallow ſome cinnamon- water, the pupil inſtantly became as 
wide as it had been the night before. In about half an hour after, 
I found the pupils again contracted; but they were preſently enlar- 
ged as before, upon holding the ſpirit of /al. ammoniacus to his noſe. 


This experiment I repeated four times in two 4755 and always with 
the ſame ſuccels. 


8 — 


IN this caſe the dilatation of che pupil was at firſt owing to the 
compreſſion of the thalami nervorum opticorum by the water con- 
tained in the anterior ventricles of the brain. But ſoon after, the 
origin of thoſe nerves which ſerve the 2 being alſo conſider- 
ably compreſſed by the increaſed quantity of water, the longitudinal 
fibres of this membrane (which by their natural contractility dilate 
the pupil) become paralytic and flaccid, as happens in the bodies 
ſome time after death; wherefore the edges of the pupil being leſs 
drawn outward, of courſe it would become ſmaller. 

THe volatile ſpirits applied to the noſe, by irritating its nerves, 
fo affected the brain as to give ſome vigour for a ſhort time to the 
nerves of the uvea, by which means its longitudinal fibres, regain- 
ing their power of contraction, immediately dilated the pupil; but 
as ſoon as the effect of this ſizmulus ceaſed, the fibres of the uvea 


being again deprived of their contraQility, the pupil returned to 
its former dimenſions. 


6. TH E 1 «chiration towards the end of the diſeaſe. 
IN this kind of breathing (which I have alſo obſerved in pa- 
tients. who died of an ogoplexy and an iſchuria) there is a con- 


ſiderable 
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ſiderable pauſe after every expiration before a new inſpiration ſuc · 
ceeds. This pauſe is ordinarily for a few ſeconds; but I have ſome- 


times obſerved it longer, and in one apoplectic caſe it continued a- 


bove half a minute. Now the brain being greatly compreſſed, the 
uneaſy ſenſation ariſing from the difficulty the blood finds in paſ- 
ſing through the lungs will be much leſs felt than uſual: Hence, 


after expiration (which is performed by the power the cartilages 


of the ribs have to reſtore themſelves) a long pauſe interveens be- 
fore a new inſpiration takes place; becauſe the mind is not excited 
to put in motion the muſcles concerned in inſpiration, till the ſenſe 
of ſuffocation in the breaſt becomes ſo great as to rouſe, as it 


were, the ſentient principle from its lethargic ſtate. 


Of the CURE of a DROPSY in the BRAIN. 


ly this diſcaſe could be keen acts; and before any 1 


able quantity of water has been collected, it might probably be 


ſometimes cured by purgati ves, diuretics, bliſters, frictions, exer- 


| ciſe, and diet. But as it never diſcovers itſelf till fo much wa- 

ter is accumulated as, by its preſſure on the ſides of the ventricles, 
to diſturb the action of the brain, we have little to hope from any 
medicine. An aſcites indeed has been often cured by diuretics, or 


purgatives. But if we conſider the diſtance between the brain and 


the abdomen, (where theſe medicines by their ſtimulus increaſe, in 


a particular manner, the action of the abſorbents, at the ſame time 
that they evacuate the watery part of the blood), the extremely 


low motion of the fluids in the ſmall veſſels of the brain, and the 


preſſure of the water on the fides of its ventricles, which muſt 
render the abſorption of that fluid ſtill more difficult, we ſhall ſee 


the reaſon why diuretics and cathartics ſhould be ſo inefficacious 


IN an aſcites the patient is generally relieved, and ſometimes cu- 
red by tapping; but in a dropſy of the ventricles of the brain, a- 


ny 
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ny ſuch attempt to draw off the water could have no other effect 
than to haſten death, 

I freely own, that I have never been ſo lucky as to cure one pa- 
tient who had thoſe ſymptoms which with certainty denote this 
diſeaſe *; and I ſuſpeR that thoſe who imagine they have been more 
ſucceſsful have miſtaken another diſtemper for this. I remember 
ſeveral years ago, that an able and experienced phyſician being 
called to a child of a year old, in a fever attended with convulſions 
and a coma, was of opinion, that the diſorder proceeded from wa- 
ter in the head; on which account, beſides bliſters, which had been 
applied before, he ordered a purge of jalap and calomel, which had 
a very good effect; for in two or three days the coma and convul- 
ſions ceaſed, and the patient ſoon recovered; which, I am per- 
ſuaded, could not have been the caſe, had he laboured under a drop- 
ſy of the brain. Farther, this child was not only ſuddenly ſeized 
with the fever, (as commonly happens when it takes to the head), 
but at no time of his illneſs had he either an irregular or a flow 
pulſe, or indeed any number of the other ſymptoms which I conſi- 
der as eſſential for diſtinguiſhing the hydrocephalus internus from an- 
other diſeaſe. 


H END. 


* The medicines I chiefly uſed were repeated purges of rhubarb or jalap, with calomel and 
bliſters ; by which laſt 1 have ſeen the patients ſomewhat relieved for a ſhort time in the le- 
cond ſtage, I have alſo ordered the powder of aſarum to be drawn up into the noltrils, 
with a view to make a diſcharge of a cs & humour from the veſſels of the hong. 
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An ACCOUNT . an Epidemie Diſtemper at Edinburgh, 
and {ſeveral other parts in the South of Scotland, in the Autumn 
of 1758; in a Letter to Dr John Pringle}, 


Edinburgh Nov. 10, 1758. 


"HE 3 bf May, this year, was remarkably dry and 
hot. June was cold and dry. In July and Auguſt, we 
had but juſt as much rain as was ſufficient to bring for- 

ward the fruits of the earth: The air was temperate, or perhaps a 

little warmer chan is common in Scotland during thoſe months. 

Towards the end of Auguſt, and for the firſt week of September, 

the weather was warmer than uſual in that ſeaſon; but leſs ſo than 

at the ſame time in the preceeding year. From the 8th to the 16th 
of September it was mild. From the 16th to the 2oth, we had 

a ſtrong eaſterly wind, which, though not extremely cold, yet cool- 

ed the air conſiderably. During the whole month of September, 

and till the 8th of October, we had ſcarce a ſhower ſufficient to lay 
the duſt. On the 8th of that month, we had a violent wind from 
the north-eaſt with rain, which continued thirty hours. From the 

Sth to the 26th, the weather was moſtly clear and froſty, with ſome 

gentle breezes. From the 28th of October to the 8th of this month, 

the winds have been ſoutherly, and accompanied with wet. 1 

Dux the months of July, Auguſ:, September, and October, 

the wind blew more from the eaſt than ever had been known be- 

V fore 


* The two following papers hk hs omitted in making the collection, they are 
bere inſerted by way of appendix. And as the index was printed before theſe papers, it is 
hoped, that the reader will excuſe his not finding in it any references to them. a 

— Firſt publiſhed in vol. 2. of the London Medical Obſervations and Inquiries, in the year 


1762. 
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| tore in this country, at that time of the year. In Auguſt and Sep- 
| tember, we had ſeldom any ſtrong winds from the weſt as uſual ; 
L from whatever point they came, they were moderate; and although 
| | it was calm weather for many days together, yet, as far as I can 
recollect, there was not one foggy day during the autumn. The 
barometer was higher throughout September, and the greateſt part 
| ts of October, than ordinary. : 
I thovght it proper to lay before you this account of the wea- 
ther, in order to judge how far any of the ſenſible changes of the 
air might influence the health of the people here. But for my part, 
conſidering how remarkably mild and dry our ſeaſon was, I can 
hardly aſcribe the riſe of our epidemic to any of the known 
qualities of the air. 
BEFORE I proceed to the Ae eri of that diſtemper, it may 
ö be proper to take notice, that during the months of July and Au- 
| 5 guſt, a fever, with a bloody flux, raged in Lorn, and other parts of 
| „ Argyleſhire; and was not only mortal among the common people, 
| put carried off ſeveral perſons of a higher rank. The ſame diſeaſe 
| Prevailed no leſs at Newcaſtle upon Tyne, in Auguſt and Septem- 
! ber; and likewiſe at Haddington“, about the ſame time, but in a 
1 lets degree. In the months of September and October, we had a 
E bad fort of ſmall-pox at Edinburgh, and in other parts of this 
VE OY country. In ſome pariſhes near Coupar in Fife, eight died out of 
HM IG twenty-eight ; and in ſome parts of Teviotdale, three or four died 
For one that recovered, | 

As for what 1 call the epidemic, it was firſt taken notice of in 
this city, ſoon after the change of the weather upon the eaſterly 
winds that blew from the 16th to the 20th of September: Several 
children began then to be affected with a {light degree of fever, at- 
tended with the common ſymptoms of a cold; but this was not 
thought extraordinary at that ſeaſon of the year. About the end 
of September, the diſtemper grew much more general, both here 
and in the neighbourhood; and in the laſt week of that month, 
| in 
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* towa within twelve computed miles of Edinburgh. 
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in the ſpace. of two or three days, thirty boys out of ſixty, at the 
grammar-{chool of Dalkeith * were ſeized with it. In the begin- 
ning of October, the fickneſs became ſtill more frequent at Edin— 
burgh, Dalkeith, and throughout a great part of the Lothians F. 
Old as well as young were taken ill: Nay, even women in child- 
bed, who were not expoſed to the cold air, were affected; and in 
particular, I knew one, who had but juſt recovered of a dangerous 
fever, after her delivery. 

THE ſickneſs continued to increaſe in all the places above men- 

tioned, till about the 24th of October, when it began to abate: But 

whether the decline was owing to any alteration in the air, or be— 
cauſe the diſtemper had already ſeized molt people, I cannot de- 
termine; though the latter ſeems more probable, as I am perſua- 
ded, that in Edinburgh, and the neighbourhood, not one out of ſix 
or ſeven eſcaped ; and I am. aſſured, that 1 in lome placcs it was {till. 
more general. 
HI TAHERTO I have only mentioned the riſe and progreſs of this 
epidemic here and in the places adjacent. I ſhall now, as far as 
J have been able to learn, inform you of the. time of its appear- 
ance in other parts of the country, In Fife, about Kirkaldy, it 
was not obſerved till the firſt week of October; at St Andrew' S, 
not till the 1oth or 12th of that month. In Angus, it began ſoon- 
er. In Perthſhire, it raged moſt between the middle and end of 
October ; and many died of it. In the ſhire of Air, and at Gla(- 
gow, it was at the worſt after the middle of October. In Teviot- 
dale, it began later. At Ormiſtoun, a village only four miles from 
Dalkeith, it did not appear before the 15th of October. And at 
Whitburn, about half way between Edinburgh and Glaſgow, it 
was little taken notice of till towards the end of that month, I. 
have been informed, that the ſame kind of illneſs prev ailed thro' 
Aberdeenſhire, and other parts in the North; but that, at the end 
of October, it had not reached the ſhire of Roſs, A gentleman 


ay GC 2 | wo told. 


A village four miles ſrom Edinburgh. 
＋ The ſhire of Edinburgh, and the two ag jacent ſkires, ſo called. 
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told me, that in the Carſe of Gowrie *, in the month of Septem- 
ber, before this diſeaſe was perceived, the horſes were obſerved to 
be more than uſually affected with a cold and a cough. 

HavixG given you this ſummary account of the epidemic, 1 
ſhall now more par ticularly deſcribe the ſymptoms. In general, 
people were differently affected. Some complained firſt of a ſlight 
{ore throat, with a feveriſhneſs ; ; and, after a few days, they were 


ſeized with a cough. Many had a heavy dull pain in their fore- 
head, with watery eyes; either a ſneezing or diſcharge at the noſe; 
but with little fever. Some, all at once, felt a ſoreneſs in the in- 
ſide of the trachea, as if that part had been excoriated. Others had 


a hard dry cough, without this ſoreneſs ; but generally with a 


quick pulſe, Several were attacked with a ſlight diarrhea; and o- 


thers with bleedings at the noſe, ſometimes profuſe, and continu- 


ing for ſeveral days; till either by the hzmorrhage, or by opening. 
a vein, the pulſe returned to its natural ſtate: For in all thoſe who 


had this ſymptom, the pulſe was not only quick, but, for the moſt 


part, remarkably full. Two of my patients were troubled with a 


{evere pain over their whole head, but had little or no fever. In 


one, the head- ach becoming periodical, went off upon lying a bed, 
encouraging perſpiration, and taking an electuary of the bark, with 
ſome glaſſes of claret: This perſon having weak nerves, could not 


bear evacuations. The other had his whole head bliſtered; leeches 
applied to the temples; took camphire, finctura ſacra, and lauda- 
1um; but with little benefit. Sudorific boluſes of gum. guaiac, 
with /al ammoniac. wvolat. ſeemed to do him moſt ſervice. After 
taking a few doſes of this medicine, the pain left his head, and 


ſeized the loins and right thigh, but more ſlightly, and then went 
off gradually ; from whence it appears, that thoſe pains were of 


the rheumatic kind. Some complained of pains only in the cheek- 
bones, teeth, and ſides of their head. Others had a fever without 
a headach, ſore throat, or cough, or indeed any other ſymptom, in 
the beginning: But when the fever began to abate, as it uſually did 
| | in 


* The name of a large vale, on the north fide of the river Tay, in Perthſhire. 
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in a few days if the patient lay a bed, more or leſs of a cough ſuc- 
ceeded. In two patients, the congh ſeemed to be critical; for it 
no {ſooner took place, than the pulſe returned almoſt to its natural 


| ſtate, One of them, a married lady, aged above thirty, had been 


feveriſh for four days ; a raſh or ſcarlet eruption appeared, but did 
not come fully out; and as ſhe was reſtleſs and uneaſy, I was ſent 
for about ten at night. Her pulſe then beat 120 times in a 
minute, and was full ; but as ſhe had a moiſture on her {kin, I 
delayed ordering her any medicine, till I ſhould ſee her again in 
the morning. About midnight ſhe was ſeized with a troubleſome 


tickling cough, which hindred her from ſleeping. At half an hour 


paſt four, being called up to ſee her, I found her ſkin cooler, her 


 pulle leſs full, and beating only 96 times in a minute. After this 


the ſlept; and at eight in the morning I found her pulſe down at 
eighty. Here it ſhould ſeem that the morbid matter, not thrown 
off by the ſkin, had fallen upon the trachea; ſo that the cough 


might be ſaid to have been truly critical. Few, upon being ta- 
ken ill, complained of any coldneſs or ſhivering, commonly the 
firſt feveriſh ſymptoms: However there were ſome who were ſeized 


in a more violent manner, and with the horror febrilis; eſpecially 
when, from want of care, they had a relapſe, which x was often 
much more ſevere than the firſt attack, 

IN regard to your queſtion, Whether the diſtemper was infectious 
5 not? As far as I have obſerved myſelf, or been informed by o- 


thers, our epidemic did not ſpread by contagion, from one perſon 


to another, like the plague, ſmall-pox, or meaſles ; but ſeemed to be 
owing to ſome particular quality in the air. Thoſe who attended 
the ſick were not more liable to be affected than others; and 1 


myſelf eſcaped, notwithſtanding my viſiting many of the ſick, and 


being obliged to travel frequently into the country, and ſometimes 


in the night, I had no opportunity to obſerve, whether nurſes in- 


feed the children they ſuckled, or the infants their nurſes ; but 1 
do not believe they did, from what 1 remarked in other caſes. 

As to the cure. In the beginning, when the diſeaſe was mild- 
eſt, it generally yielded to lying 1 in bed, Keeping the body open 


with 
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with clyſters, and promoting ſweat by warm diluent liquors. Af⸗ 
terwards, a higher degree of fever, which many had, required: 
bleeding ; and then the blood was almoſt always ſizy, even in thoſe 


who had no fixed pain, nor any conſiderable ſymptom, except heat, 


and a quick pulſe. In ſome, eſpecially among the country-peo- 


ple, rhe coat of the blood, inſtead of being tough, thick, and: ſizy, 


was tranſparent like a jelly; the craſſamentum was of a looſe: tex- 


ture, and ſeparated but little rum. For the cough, and ſoreneſs 


of the trachea, the uſual medicines were ordered: But when the pa- 
tients only complained of a dry tickling cough, attended with lit- 
tle or no fever, a doſe of laudanum at bed-time was the beſt. remedy.. 

THosE who expoled themſelves too ſoon to the cold, before they 


had perfectly recovered, frequently relapſed ; were often worſe than 


at the firſt attack; and generally required more bleeding. Many 


were ſo ſlightly affected, as to need no medicine at all. 


Few died of the diſeaſe, eſpecially when it firſt appeared, except 


ſome old people; or thoſe whoſe lungs had been greatly obſtruct- 
cd, or long oppreſſed with phlegm. In ſuch caſes, beſides bleed- 


ing, when the pulſe required it, bliſters and boluſes of gum. ammo- 


mac, with yal. ammoniac. vol. were the chief remedies 1 uſed, with 


a ſlight pectoral decoction, or infuſion, acidulated with vinegar, 
TowaRps the end of October, and in the beginning of Novem- 
ber, the diſtemper, eſpecially if neglected at firſt, became more 


dangerous, by falling on the lungs, pleura, or muſcles of the thorax. 


Then repeated bleedings were requiſite ; and afterwards, bliſters to 
the parts affected had remarkable good ſuccels. 

In ſome parts of the country, when the diſeaſe was not. taken 
care of in the beginning, as being attended with no alarming 


_ ſymptoms, it aſſumed the form of a flow feuer, which ſometimes. 
proved mortal. 


EXTRACTS 


TxTRACTS of ſeveral LETTERS to Dr PRINGLE, relating 
| to the uſe of the SUBLIMATE, in the cure of Phagedznic Ul- 
cers *. 


Extract of a Letter, dated Edinburgh, January 15. 1757. 


E have had ſeveral nliances here, of carcinomatous or pha- 

W. gedznic ulcers of the face, cured by the Baron Van Swie- 
ten's medicine for the lues venera; I mean the ſolution of 

the corroſive ſublimate in malt-ſpirits T. We give it from one to 
two table-ſpoonfuls a-day; and alſo direct the ſores to be waſhed 
with it. In one inſtance, by the internal uſe only, it cured a per- 
ſon whoſe whole face was over-run with a fore of this kind: But 
the cure was not performed till after three months; during which 
time the patient took between two and three Juarts. of that medi- 
cine. 


Extract of a Letter, dated Edinburgh, March 17. 1757. 


OU having obſerved, in a former letter, that the word phagedenic 
was of a very vague fignification, I have incloſed the caſes of 
two patients, taken from the regiſter of the Royal Infirmary : The 

one, of a carcinomatous ulcer on the cheek and noſe; the other, 
of an ulcer in the leg, of that kind commonly called ſcorbutic, 
which were both cured by the ſolution. We had another inflante 
of the efficacy of that medicine full more remarkable. A woman 


of 


® Firſt publiſhed | in vol. 2. of the London Medical Obſervations and Inquiries, i in the year 
1262. 
+ Dr. Whytt Gm ſuppoſes this medicine to be made according to the proportions men · 
tioned in the firſt volume of the London Medical Obſervations and Inquiries, 
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of Dalkeith, about fourteen years ago, happened to ſcratch a ſcab or 
wart that grew on one of her temples ; upon which, an inflammation 
or ſoreneſs of the part enſued, ſpreading over the whole face, eat- 
ing away great part of the lips, and the point of the noſe, and run- 


ning down upon the ſkin of her neck to the clavicle. This wo- 


man, by uſing three or four quarts of that mercurial, was, in the 
ſpace of three or four months, to appearance, cured ; though the 


Akin of her face ſtill looked as parts commonly do after having 
been ſeverely burnt &. 


I ſhall only tr ouble you at preſent with another caſe, of a man 
about 57, who was a patient of my own, and had a kind of can- 
cerous ulcer on his noſe, near the inner angle of the eye. He had 
{pit three weeks with the pil. mercurial. Pharm. Edinb. during 
which time the ſore became manifeſtly worſe. T1 made him waſh 


the part frequently every day, at firſt with the common ſolution, 


and afterwards with a ſtronger preparation of the ſame kind, viz. 
ſerup. i, of the ſublimate to a pint of ſpirits. At the end of 
three or four weeks, the greateſt part of the ſore looked better, 85 


had leſs of a granulated ſubſtance, and ſeemed to be growing 


well; but in other parts it appeared rather to ſpread. As he wWas 
going to the country, I gave him a quart of the medicine for inter- 
nal uſe, and a ſtronger ſolution for external application: But ſince 
that time I have heard nothing of him. The ſore which this man 
had, was of the kind called herpes exedens, nome, noli me tanger e, or 


wleus depaſcens Fa: 


IT 


* Dr. Whytt gives the ſequel of this caſe, in a letter dated the 11th of November 1758, 
in theſe words: The woman of Dalkeith, whoſe head, face, and breaſt were over-run 
„ with a herpes exedens, or phagedenic fore, was to appearance quite cured by the ſubli- 
mate; yet after diſcontinuing it for ſome conſiderable time, the ſore began to break out again, 
e but was ſoon checked, by returning to the uſe of the ſolution ; ſince which, ſhe has been 


frequently threatened with a relapſe, but has always been able to prevent it by having 


„ recourſe to her medicine.“ 
+ Dr. Whytt, in a letter dated the 3oth of April 1 Dr. Prin gle, cc That the 

« ſame patient having deen with him two days before, he had been ſurpriſed to ſee ſuch a 
« change on the ſore for the better. That the rugged malignant appearance was quite 
| « gone; 
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IT would ſeem from this laſt caſe, compared with the others, 
that the ſolution has greater effects in curing theſe malignant ul- 
cerations, when taken inwardly, than when uſed only as a topical 
medicine : From which one would be apt to conclude, that ſuch 
ſores do not intirely depend on a morbid ſtate of the part affect- 
ed, but alſo on ſome fault in the blood, which being ag by 
the ! the ulcers are ſoon healed. 


The two caſes refhrrell's to by Dr Wnrrr, taken from che regiſter 


of the OT” Infirmary. 


4 


CASE „. 


Esten, Nov. 21. 1757. WILLI AM Kermocn, aged 28 


years, had ſeveral ulcers of a carcinomatous nature on his 


cheek, noſe, and upper lip. The ulcer on the upper lip had eat 


quite through, and the parts all about it were hard, and conſider— 
ably ſwelled. That on the cheek, run up on the fide of the noſe, 


very near as far as the internal canthus of the eye; a ſpreading in- 


flammation, and thick hard ſcabs, were obſervable all around the 
_ ulcers; and they diſcharged a thick whiteſh matter in ſmall quan- 
1 D tity, 


40 gone; and that inſtead of ichor, the ſore afforded a thick, white, and well concocted mat- 
« ter; had the colour of the molt benign ulcer; and was contracted to leſs than half its former 
« dimenſions. That the patient having returned to the internal uſe of the ſolution, had 
« taken another quart, at the rate of a ſpoonful morning and evening. That the me- 


« dicine did not bring on a ſpitting, nor was attended with any other inconvenience. That, at 


« the ſame time, he continued to waſh the ſore, twice a day, with the ſtiong ſolution: And 


% that, in order to obtain a complete cure the patient was directed to continue the medi- . 
cine for fix weeks, or two months longer, if the part was not healed before that time.“ 


Dr. Whytt added, in a ſubſequent letter,“ The man who had the cancerous ſore, or 
&« noli me tangere, on the os un2uis of the right file of the noſe, grew much better by the 
internal uſe of the ſublinate ; but as he lived at too great a diſtance from Edinburgh, 
« he could not be ſupplied with a freſh quantity, when he had exhauſted that which he 
« carried with him. However, by wathing the fore daily with the ſtronger ſolution, he had 


2 continued a twelvemouth without growing worse.“ 


» 


* 


* 


: 
1 
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tity, but of an offenſive ſmell, He ſaid they were occaſioned by 
his falling under ſome heavy load, by which he hurt his face. 
Ar firſt, an emollient cataplaſm was applied to his cheek; and 


he took the decod. tamarind. cum trip. ſenn. for a purge. Then he was 
put into a courſe of the ſolution of ſublimate, taking one ſpoon- 


ful morning and evening, with the decoct. lignor. pharm. Edinb. lib. ii. 
daily. For the firſt three days, theſe medicines griped him, and 


occaſioned a pain in his ſtomach; upon which they were in- 


termitted, and he took, at bed-time, a bolus of twenty-five grains 


of rhubarb, with ſixteen drops of laudan.; whichr removing the gripes, 


he went on with the ſolution for about three weeks, when a ſwell- 
ing was obſerved on his right noſtril, and upper lip. His medi- 
cine was again intermitted, and he took a bolus of jalap with calc- 
mel. The ſwelling going off in three days, the ſolution was re- 
newed, and continued for about twenty-ſix days longer. By this 
time, the ulcer was almoſt intirely healed; but ſome hardneſs and 
ſwelling ſtill remaining upon the lip, the medicine was again in- 
terrupted, and, for fix weeks, the patient was ordered the pill. mer- | 
curial. laxant. pharm. Edinb. in the doſe of drach. i. every other night; 

after which, he ſeemed to be perfectly cured: For the ulcer ſkinned 
over, and nothing but a little hardneſs remained upon the fide of 


the lip. He had no ſpitting during the ong uſe of theſe mer- 
curials. 


CASE Il. 


EDINBURGH, September 12. 17 56. Peter Moriſon, aged 56 years, 
about five years before his admiſſion, had a cachectie* ulcer upon the 
inner ancle of the left leg, which was apparently cured, but broke out 
again a few weeks after, and was never throughly healed; tho', 


when 


® By a cachectic ulcer, is meant, one of thoſe il. conditioned ſores with livid edges, com- 
monly, but improperly, called oh ona 
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| when he came into the infirmary, the ſore was contracted ſuperficial, 
and ſcarce diſcharged any matter. The whole leg was conſiderably 
ſwelled, eſpecially towards night; the parts around were hard and 
itchy, but never painful. He had alſo ſome aſthmatic com- 

plaints. , 

AFTER the patient was admitted, and was uſing ſome medicines 
for his aſthma, a common cauſtic was applied to the fore. When 
the eſchar was thrown off, an ulcer appeared, about four inches in 
length, and two in breadth, with the edges blue and callous. By 
the conſtant uſe of fomentations, the ſwelling of the leg was con- 

: ſiderably diminiſhed ; but though he took mercurial purges, had | 

the edges of the ulcer frequently ſcarified, dreſſed with ung. arceti, 
and waſhed with the tincture of myrrh, yet it continued in much 
the ſame condition. He took vomits of ipecacuanba, ſquill-mix- 
tures, tar-water, and was bliſtered for his aſthmatic diſorder 3 ; but 
without ſucceſs. 

 ABouT the 12th of Fibrmiry 17 57, he began to take Van 
Swieten' s ſolution of ſublimate, to unc. /s. morning and evening, 
which agreed very well with him, made him ſweat plentifully, and 
conſiderably increaſed the quantity of his urine. By thirty days 
uſe of the medicine, the ſore healed up, though the ſkin remained 
tender; but the cough, difficulty 1 in breathing, and pain in the 
breaſt continued. 


Extract of a letter, dated Edinburgh, Nov. 10. 17 57. 


HE ſolution of corroſive ſublimate lately diſſolved, in a ſhort 
time, a glandular knot, which roſe on the under part of the 
lower jaw, after cutting off a cancerous lip. Mr George Cleghorn 
of Dublin writes to me, that this medicine has been very ſucceſs- 
ful in venereal caſes; but mentions an obſervation which is new 
to me, viz. that in patients who are under no confinement, and 
walk abroad, the mouth is ſeldom affected; and the evacuation 
i by 
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by the ſkin and kidneys is much leſs than in thoſe who keep the 


houſe. He adds however, that the former are longer in being cu- 
red than the latter, 


Extract of a letter, dated Edinburgh, January 17 59. 


INCE I wrote to you laſt, I received the incloſed account of the 
effects of the ſublimate in the caſe of MARGARET BRUck, 
whom I ſaw at Cramond in November laſt; at which time I ex- 


amined all the parts that had been once ſore, but were then perfectly 


healed by the uſe of that medicine, given her by Mr Spotiſwood, 


ſurgeon of that place. Although that gentleman's account of the 
cure would have been ſatisfactory enough, yet I had the truth of 


it confirmed by the Reverend Mr Gilbert Hamilton, miniſter of 


the pariſh, who, after reading the caſe drawn up by Mr Spotiſwood, 
delivered it to me. As this 1s one of the ſtrongeſt inſtances of the 


efficacy of the ſublimate, in curing thoſe obſtinate ulcers of the pha- 


gedænic kind, I thought it would be agreeable to you, to have the 
whole account as 1t was 5 delivered to me, with Mr Spotiſwood 8 letter 


on chat occaſion. ; 


Copy of Mr SroTISWwood' 8 letter to Dr WHYTT, dated Cramond, 
December 9. 1758. 


81 R, ? 
8 compliance with your requeſt, I have ſent you, incloſed, an ac- 
count of the effects of the ſublimate in the caſe of Margaret 


Bruce, in which they were more remarkable than in any that 1 have 


yet ſeen. | | 
1 ſhall take this opportunity to acquaint you, that I have another 
patient, who, fince the 17th of Auguſt laſt, has uſed frfty-ſix grains 


of that medicine. Before he began, he had a very ſordid ulcer in 
: his noſe, by which the whole ſeptum narium was eat away; the 


noſe 
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noſe was ſwelled and painful, with a redneſs and inflammation ex- 
ternally. He had not taken ſeven grains, before he was eaſed of 
the pain, and the ſore had a better appearance. I waſhed the parts 
with ag. calcis and mel. roar. and dreſſed the ulcer with dry lint. 
By continuing this courſe, the diſcharge was leſſened, a ſtop was 
put to the corrofion, and the ulcer was cleanſed : But the external 
parts inflamed and ſuppurated, firſt on one fide of the noſe, then 
on the other; and the two ulcers joining, moſt of the naſal bones 
came away. How this caſe may end, I cannot foreſee; but this 
I think remarkable, whenever the ſublimate is intermitted, the parts 
become more painful, diſcharge a greater quantity, and produce 
ſome bad fung: ; but upon repeating that medicine, the appearan- 
ces ſoon grow better. This man, by trade a miller, has ſcarce loſt 
an hour's work, or one meal, during the uſe of the mercurial. He 
took it when at harveſt-work, and is {till taking it, notwithſtand- 
ing the coldneſs of the ſeaſon. He complains of being qualmiſh 
after each doſe. It acts as a laxative ; but as for other evacuations, 
either by ſweat, urine, or /aliva, they are ſcarce more than natural. 
He has a wife and ſeveral children all healthy ; and I can ſee no 
reaſon to ſuſpect any venereal taint, 


1 SIR, Oc. 


N. Srorsvoop. 


The caſe of MARGARET BRUCE referred to in the above 
Letter. ; 

ARGARET BRUCE, a young woman of this pariſh, of mean 

condition, enjoyed a good ſtate of health, till the 18th year 
of her age, when ſhe was ſeized with convulſions of the epileptic 
kind, and other ailments, In January 1755, when ſhe was twenty- 
two, the complained of violent pains in her right leg, attended with 
a bardneß and ſwelliag, but without N appearance of matter, or 


inflam- 
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inflammation, After ſeveral fruitleſs applications, I laid a bliſter 
along the fibula, which ſeemed to be the principal ſeat of the pain; 
but the bliſtered part, inſtead of healing, degenerated into a foul 
ulcer, which I could never bring to a good digeſtion ; for it con- 
tinually produced a whitith ſlough, which, if removed, was ſure 


do return in two days. 


l the month of May following, my patient was ſent to the 
Royal Infirmary at Edinburgh, where ſhe ſtaid five months; and, 


CE during that time, had the ſore regularly dreſſed, and all means uſed 


to cure it. Among other attempts, the whole ulcerated part was 


deſtroyed by a cauſtic, and forty peas put into the cavity : She 


took many Purges with calomel, the mercurial pills of the Edin- 
burgh Diſpenſatory, and a decoction of the woods. But none of 
theſe medicines had any other effect, than to make her void ſeveral 
worms; 10 that the was diſmiſſed about the middle of October not 
cured. 
IN du end of February 1756, ſhe was again ſent to the Infir- 
mary, where {he continued upwards of three months, and was or- 
dered ſome mercurial laxative pills, which affecting her mouth, (he 
ſpit, for ſome time, three pounds a day. She had an iſſue put in 
the inſide of the lame leg, which gradually widening, came at laſt 
to hold thirty peas. She was diſmiſſed again in the beginning of 
June, in a better condition, but (till far from being cured. 
AFTER this, ſhe uſed various other remedies, and, among others, 
ſea water, for a conſiderable time, but without any benefit. At 
laſt obſerving, that none of all theſe methods promiſed a cure, I 
luckily thought of the ſublimate, as having had ſome experience 
of its good effects in fimilar cafes. But, previous to the account 
of its ſucceſs here, it may be proper to deſcribe more particularly 
the ſtate in which the patient WAS, when ſhe ns to uſe this 1 me- 
dicine. | 

THE oldeſt 1 TY babe out in January 175 5, about three 
inches above the malleolus externus, upon the fibula of the right leg, 
was not broader than a crown-piece, but had large callous edges, 


and the muſcular parts beyond them telt hard: This ulcer was 
round 
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round and foul at the bottom, without any great diſcharge; the 
fungus which aroſe from it, though frequently cut away, was re- 
newed in a few days. | 
THE iſſue, made at the ordinary place, on the inſide of the ſame 
leg, by the number of peas, and length of time, had fallen much 
lower, and had degenerated into a ſordid ulcer, of the ſhape of the 
figure 8, and with the ſame kind of indurations around it as in 
the other. 5 ge. 
ABouT May 1750, a glandular tumour, very painful, was form- 


ed at the upper part, and upon the inſide of the thigh of the 


ſame ſide, which was ſometimes larger and more uneaſy than at 
other times, N 55 


IN October 1757, a ſore broke out upon the breaſt of the ſame 


ſide: This was ſuperficial, without any hardneſs about it, but al- 
ways foul, and could not be healed. 5 

IN June 1758, two new ulcers broke out upon the ſame leg, which, 
though ſmall, were alfo always foul, and could not be cicatrized. 
AROUND theſe ſores, and indeed almoſt all over the leg, the ſkin 
was of a blackiſh colour, with ſcurfs and ſcales, which ſoap and 


water could not remove. The whole leg was ſwelled, and felt hard; 


the patient complained of pains ſtriking through it; ſhe could not 
extend it, (though the tendons were not contracted), but went on 
crutches with the limb ſuſpended, fince May 1756. Notwithſtand- 


ing all theſe ailments, the want of exerciſe, and her low circum- 
ſtances, (for ſhe was maintained by the pariſh), the patient kept up 


her fleſh, and was otherwiſe in better health than could have been 
expected. : C þ ns 

Upon the 14th of September laſt, I began the ſublimate in this 
manner. I diſſolved ſeven grains in eight ounces of ſpring- water, 


and gave morning and evening a ſpoonful of this ſolution. The 
whole was taken in eight days. After three days intermiſſion, the 
ſame quantity was renewed, and continued for ſeven days longer, 
when the menſes coming at the uſual time, I forbore giving her the 


remaining ounce, till ſhe was in a proper condition to take it; and, 


on that account, ſhe was five days without any medicine. She 


vomited 
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vomited after the two firſt doſes; and all the reſt occaſioned a nau- 


fea, and ſickneſs, with a burning heat from her ſtomach to her 


throat, but no vomiting, She had few ſtools, till the third day af- 
ter taking the ſolution ; but, from that time, ſhe had more or leſs 


of a purging ; ſome days, fix or ſeven motions, on others, not half 


that number. She ſometimes complained of ſharp gripings, but 


more generally of a rumbling in the bowels. After the ſecond 
doſe, a copious ſweat broke out, particularly on the ſore leg, which 


was never known to perſpire before. From the fourth day after 
ſhe began the ſolution, the ſpit about three or four pounds a day; 
but although ſhe complained of a pain in her teeth, her rongue, 


and fauces, yet the ſwelling of thoſe parts was much leſs than what 


is obſerved in a ſalivation raiſed by calomel, and her breath was 


much leſs offenſive. In five days after ſhe began the courſe, ſhe 


made twice her uſual quantity of water, which x was of a deep co- 
lour, and depoſited a large ſediment. 


| ALL theſe evacuations, viz. the ſtools, the profuſe. ſweats, the 


. quantity of urine, and the ſpitting, not only continued 


while ſhe was uſing the medicine, but for a fortnight after. 
Tas effects it had upon the ulcers were no leſs remarkable. In 


four days from her beginning, the two ſores that had broke out 


laſt upon her leg, and that on her breaſt, were perfectly healed ; 


the other two ulcers on the leg looked cleaner; the callous edges, 


and hardneſſes round them, were diminiſhed ; the blackneſs of the 


| ſkin diſappeared ; the muſcles felt ſofter ; the glandular tumour was 
leſs; and the patient ſaid, ſhe had not been fo eaſy and free from 


pain, ſince the firſt breaking out of her ſores. In ſhort, in eleven 
days from the uſe of the ſublimate, the two remaining ulcers were 
perfectly healed, and all the dreſſings removed: After which, the 
ſkin, where the ſores had been, caſt off ſeveral different cruſts 0 9 
coats, and the cure was compleated. F688 

THE patient was much weakened by her great evacuations ; . „but 
ſhe has now recovered a good degree of ſtrength, the ſkin is 1 7 


the leg without ſwelling, or pain, and ſhe walks without any ſuß- 
port. 
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BSORBENTS. See veſſels. 
A Acceleratores urinæ, involuntarily convulſed by the ſemen, 14 
Affections. See Anger, Fear, Grief, Mind, Paſſions. 
Air, death of animals in an exhauſted receiver, owing to the vapours ariſing from their bodies 
turning acrid, 31 
— "OY animals breath high and quick in an exhauſted receiver, 105 
an appetite for it, the cauſe of the beginning of reſpiration i in animals, 110 
— does not enter into the blood by the lungs, 251 
—— experiments ſhewing the change it makes on lime- -water, 376—388 
— cool and dry, uſeful for nervous people, 640 
Alimentary canal. See Canal, 
Aliments, their parts act as a gentle flimulus, 47. 228 
-- improper either in quantity or quality, give riſe to nervous diſorders, 574. 575. 
665—608 
-- abound with air, 591 
what kinds moſt proper for people ſubjed to nervous complaints, 640—642 
Alden, experiments of his on dogs, 302. 319. 320 | 
remarks on his diſſertation on quick- lime, 359. 360—366, 469—476 
Amuſement, its uſe in nervous diſorders, 643 | 
Anaſtomoſes of the nerves, ſympathy not owing to it, 505 
Anger, why it increaſes the motion of the heart, 515 
ſome grow pale with it, 516 
a great degree of it gives riſe to violent nervous 8 580 
aims and animus, opinions of philoſophers about them, 146-148 
———— the ſame in man, 145 EC 
Animal humours, experiments with ſome of them and lime-water, 367. 368 
Animal ſpirits, See Brain, Nerves, Nervous fluid. 
Animals (dead) recovered by blowing air into their lungs, 36. 301 
why their hearts and other muſeles continue to move 2 e from the body, 
183—207 : 
experiments made with opium on living and dying ones, 309—32 
Apoplexy, the glazed appearance of the eyes in it accounted for, 233 
Arteries, diſtributed to the membranes of the brain and ſpinal . ſerve to nouriſh theſe 
organs, 6. 7. 
when tied, the action of the muſcles is gradually weakened, 7 


3 coronary ones, when filled with blood, cannot be the cauſe of the Mile of the 
heart, 24 


5B 2 | Alrteries, 


1 D E X. 


Arteries, warm water injected into the arteries of animals newly dead, produce ſome motion 
in the muſeles to which they are diſtributed, 24. 25 

their contraction and dilatation explained, 52— 54 

| their contraction not ſufficient to puſh on che blood in the ſmall veſſels, 213, Ge. 

———— the proportion their branches bear to the trunks, 215 

de momentum of the blood in a given artery computed, 215. 216, Ge. 

carotids of a dog tied without any hurt to the animal, 222 

— exhaling ones to be found on the ſurfaces of all the cavities in the body, 248 

| are endowed with irritability, 274. 275. 

Aſa foctida, its utility in nervous diſeaſes, 048- 

Aſihma, a nervous or ſpaſmodic one, G601—603. 

—— of the cure of it, 701-706 

5 flannel ſhirt ſometimes prevents its returns, 703 ; 

| hiſtory. of a remarkable one, 504—700 

3 of a nervous one, 598— 601 


Auricles, why their motions are not ſynchronous wiurtbe EI WY 35. Ste Heart: 


B 

Bark (Peruvian) its uſe in the cure of nervous diſeaſes, 634636 
= in glandular ſwellings, 671 Ce. 

Bath (col!) its efficacy in the cure of nervous complaints, 639. 640. 687. 688 
(warm) its utility in nervous diſorders, 646..681—686, 
Bee, remarkable effects from its ſting, . 539. Notes, 
Bed, lying long in it relaxes the body, 643 8 | 
Belt, a tight one about the loins, ſometimes removes an immoderate-flux of pale urine, 708 
Bernouilli (John) his calculation of the weight ſuſtained by the lungs, 41 

Bile receſſiry to the periſtaltic motion of the inteſtines, 50. 

Bir''s (granivorous) why they ſwallow. pebbles, 48. Notes. 
Bitters, their efficacy in the cure of nervous diſorders, 633, 634. 

Black (Dr Joſeph) account of his eſſay on quick-lime, 385 | 

Bladder, its contraction owing to the Himulus of the urine, 32. 51. 52 

—— when too ſull ſometimes occaſions an erection of the penis, 58 

its contractions not alternate, 138 
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| both voluntary and involuntary, 145: 
its ſympathy with other parts, 499 500 


Bliſters, the inflammation raiſed by them, not owing to the increaſed force of che heart, .231 
their uſe in inflammations, 241. 242 


- of their remarkable effects in leſſening the quiekneſs of the pulſe, 71 2 21 
ſometimes remove convulſive motions, 687 


Blood, its ſtimulus the cauſe of the HHtole of the heart, 23—38 


— —— notñowing ſolely to its weight or ltrerching force, but to theiirritation of 
its particles, 26 . 

its compoſition and fitneſs to act as a ſtimulus, 26—3 3 * 

— offenſive to the nerves of the ſtomach, 28 


Blood, 


I . E 


Blood, ever tending to putrefaQion, 30 
the force with which it returns to the heart, 33 


—— returns with greater force into the left than the right ventricle, 40 
— notion of its veſſels explained, 52—54 


——— We are not conſcious of its courſe in the veſſels, 154. 155. 158 
different opinions concerning its circulation in the ſmall veſſels, 211-213 
force of the heart and contraction of the arteries, not . to carry on the circus 


lation of it in the ſmall veſſels, 213. 226 
— diameter of a red globule calculated, 213. Oc. 
— its momentum in a given artery computed, 215217 


Blood (arterial). 
Blood TR poſſeſſed of irritability, . 490 
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See Arteries, 


— ſympathy not owing to them, 502, Ge. 


Bluſhing, the cauſe of it, 56. 63. 69. 215. 221. 231 _ 
Boerhaave, his theory of the motion of the heart refuted, 17—22 
— — — — of reſpiration examined, 90 


— — ä of the beginning of reſpiration ill- founded, 115 


———— a remarkable cure of his in che epilepſy, 581. 582 
Bolonian tranſactions. See Molinelli. 


Bones, though inſenſible, are furniſhed with nerves, 267 


Wen his account of the circulation of the blood in the veins, 212 
his computation of the reſiſtance the blood meets with in circulating through all rhe 


Brain, 


a flight inflammation of it often occaſions madneſs, palſy, Sc. 4. 493 

nouriſhed by the ſmall arteries diſtributed on its membranes, 6 | 
the ſentient principle operates by the intervention of ſomething in it and the nerves," 152 
ſome change in the cerebe/lum ſuppoſed to be the cauſe of ſleep, 317 3 


veſſels, 233 | 
its influence the cauſe of muſcular motion, 3. 
the fountain of ſenſation and motion, 4 


the principal, though not the only ſeat of the ſoul, 202 
.——- ſympathy between it and other organs, 495 
it and the ſpinal marrow the ſource of ſympathy, 5 10 


. obſervations on a dropſy in it, 725—745. See Hyarocephalus 


R, 


the reſiſtance it meets with in circulating through all the veſſels, 223 
- the effects of a want of a ſufficient quantity of it, 567—5 69 
of a morbid matter in it, 653. ne 


e a dram of it leſſens or removes a tremor in the hands, 498. 513 


— 


cures the incubus or night- mare, 627 


Breaſts, their ſympathy with the womb, 500. 504 
Bremond (Mr) his experiments on the lungs explained, 82. 83. 84. Cc. 


Brimſtone, a roll of it held in the hand removes cramps, fixed ſpaſms, Cc. 690 
Brutes, their ſoul inferior, but of the ſame kind with man's, 145. 153 


-——— diſcover ſome degree of reaſon, 153 


Brydone (Mr Patrick) his account of a palſy cured by eleQri ty: 433-486: 


Bug, oſcillatory motions of the ſmall veſſels may be ſeen in its legs, 234 
Butter (Mr William) his machine for injecting lime "water into the bladder, with direction 
how to uſe it, 413-418 


Butterflies not only live, but copulate and lay eggs after being deprived of their head, 204, 
287. Notes, | 


C. 
Calculus, experiments with lime-water on it, 351—367 
—- of the action of lime water in diſſolving it, 398403 
—— its compoſition, 399. See Stone, 
Camphire, its uſe in nervous diſorders, 646, 647 
———— different opinions concerning it, 647 

Canal (alimentary) its motion onde 46—52 


Capillary tubes. See Tubes. 1 


Cardiac nerves, Boerhaave's opinion, that the ole and diaſtole of the heart was owing te 
their compreſſion, refuted, 17—22 


Carlsbad waters, oblervations on their lithontriptic virtue, 419—483 
1 of the one cured or mitigated by WE water: 
. — the Reverend . L's, 423 


3 James Litſter's, 426-429 
the Right Hon. Horace Walpole's, 4 33—443 5 
1 — obſervations on his caſe, 444— 451 
—— ;poſtſeript to it, 478. 479 

. -- Dr Newcomb's, 452—457 


-———-- Mr Young Green's, 458. 459 

V. Hayn, 460. 461 

—-- Mr L. Trevigar's, 462. 463 

-T. W's, 464. 465 

—— of a palſy cured by electricity, 483—486 

of a ſprained foot and ankle, 522 

—— of convulſions from ſtretching out the leg, 522. 523 

— ok a retching upon making the effort to paſs water, 5 23 

—— of remarkable effects from the ſting of a bee, 539. Notes. 

—— of a morbid matter in the blood, 653. G. 

of a gouty matter wandering through the body, 556—558. 562 
— of the effects of great loſe of blood, Ir; 569 

—— of worms, 573. 574 

— of ſchirrhous obſtructions in the Romach and inteſtines, - 577580 
— of nervous complaints from grief, 581 

| m— convulſions from an obſtruction of the menſer, 589. 590 

ono Df bloody urine, 594. 595, Notes. 

— of a ſudden and great flux of pale urine, 597. 

ol a true nervous or ſpaſmodic , 60z 

— of a remarkable cough of the nervous or ſympathetic kind, 604—612 


Caſes, 


I N D FE 


5 


Caſes, of remarkable variations in the pulſe, 616—620 

—— of a mania, 624 

—— of nervous complaints cured by the bark, 635. NVoler. 
—— of the effects of a large doſe of camphire, 646, Notes, 
—— of the effects of caſtor, 647, 648 | 

—— Of a fixed pain in the head cured by opium, 650—6 * 
—— of a gout mitigated by lime water, 654 

— of hard r nn cured by the bark, 671 


— - - NY mercurial SEAT, 672 


— of convulſions, Kc. cured by warm fomentations, 682—686 
— Sees — by bliſters, 687 
— — by eating an orange, 691. Notes, 
— —— by vomits, 691. 692. Notes, 
—— of vomiting and indigeſtion cured by opium, 695. 696 
— Of a remarkable a/ihma, 704---706 
—— of an immoderate flux of pale urine cured by a tight belt about the loins, 708. 79 
— —— by the enlaſtrum deſenſivum, 7109 
— Of a hemicrania cured by pilulæ mercuriales laxantes, 711. Notes, 
— of the remarkable effects of bliſters, 715-0721 | 


_ Caſtor, its efficacy in nervous diſorders, 647 

Cat, its pupils dilate when under water, 63 5 8 5 
M. Mery's account of this phænomenon ill- founded, 63 | 

tee motion of its heart, c. after ſeparation. from the body, 189 

Catalepis, of it, 590. 591 

Cerebellum. See Brain, 8 

Chick, the motion of its heart, Cc. ar death or ſeparation from the body, 187. 193 
Chlorofis, the cauſe of it, 593 : 

Chyle, its paſſage into the lacteals accounted for, 245. 9 eg 

Cicuta, neither acrid nor diſagreeable to the taſte, 27. 

| acts as a poiſon in the ſtomach, 28 

eaten by goats without harm, 548 

—— — its uſe in indolent ſchirrous ſwellings, 675 

Circulation, See Blood, Heart, Veſſels | 

Cock, the motion of its heart, Cc. after death or ſeparation from the body, 187. 204. 20 
Cock (Turkey) ſwelling of its comb and rattles accounted for, 57 

Cold, not abſolute, but relative, 30 

— deſtroys irritability, 298 


—— —— 


—— an uncommon ſenſe of it in different n a ſymptom of nervous orders, 586—5 88 


Colic, of the cure: of a flatulent ſpaſmodic one, 698 699 
Colica pictonum, a remark of Dr Hilary s on it, 514. Notes. 
Compreſſion, convulſive motions cured by it, 690. 691 
Coniciouineſs, what the author meaus by it, 151. 159 
Conſent, See Sympathy 
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Contraction. See Motion, Muſcles, Stimulus 

Convulſions, often brought on by ſhocking ſights, 493 

; from light cauſes, 543 

— — infectious, 581. 582 

———— deſcription of a remarkable ſpecies of them i in the illand of Zetland, 582. 58; 
— — a ſymptom of ner vous diſeaſes, 585. 590 

— their cauſe, 589 

— of the cure of them, 679 —691 

Cornea, proved to be endowed with ſenfibilility, 262. 263 

Coronary arteries, their being filled with blood, not the cauſe of the 1 ole of the heart, 24 

Cough, a nervous one, a frequent {ymptom of nervous diſorders, 603—612 8 

a full hiſtory of an extraordinary one of the nervous or n 604—612 

Coughing, its cauſe, 58 47 

ſometimes ſtopt by ſurpriſe, or any thing _ "wr the attention, 102 

Crying of infants accounted for, 116 

Cupping, uſeful in inflammations, 242 

— — in convulſive motions, 687. 688 

Cure of nervous s diſorders, 631—678. See Ner vous diſorders, 

Cuſtom, its influence in the motions of animals, 162. 167. 169 


\ 


D. 

- "Dartor, contracts by cold; Se. R. | 

Death, the ſoul probably does not leave the body immediately after i *y 200 —203 

De Gorter, his theory of the motion of the heart refuted, 21. 22 

admits an oſcillatory motion in the ſmall veſſels, 227 

Deglutition, owing to the ſtimulus of the victuals, Sc. 46. 47 

Deity, not corporeal, 148 

— has implanted a moral ſenſe in man, 1 51 

- our actions not owing to his immediate agency, 159 

Des Cartes, his theory of the motion of the heart, 16 

Diaphragm, its motions both voluntary and involuntary, 145 
— its ſympathy with other parts, 497, See e Lungs. 

| Diaſtole of the heart explained, 38—46 

of the arteries, 52—54 

Diet. See Aliments, Food. ; 

Diviſibility of the ſoul conſidered, 203. Ge. 291. 292 

Dog, the motion of its heart, Oc. after death or ſeparation from the body, 190. 301. 308. 
317320 | 

0 what circumſtances give riſe to it in any partieular part, 249 

of the ventricles of the brain. See Hydrocephalus. 

Duodenum, part of the aliment puſhed into it by every contraction of the nen, 50 

Duvernoi, his theory of the erection of the penis, 55 


— — 
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E. 


Ears, motion of their muſcles explained, 79—81 
— their ſympathy with the teeth and other parts, 496 


Eel, the motion of its heart, Cc. after death or ſeparation from the body, 184. 186. 192. 


195 

Euvia of certain ſubſtances communicate new life and vigour to the body, 493 

Electricity, a remarkable uneaſineſs felt through the whole body by it, 539 

—— — a palſy cured by it, 483—486 

Emplaſirum defenſi vum, an immoderate flux of pale urine cured by it, 708. 7 709 

Epicurus, his opinion of the ſoul, 148 

Epilepſy, infectious, 134 

——— a remarkable cure of one, by Boerhaave, 581, 582 

Erection. See Penis, 

Evacuations, the retention of accuſtomed ones, a cauſe of nervous diſeaſes, $64—567 

Excrements, their dejection accounted for, 51 

Exerciſe, utility of it in nervous complaints, 642. 643 

—— ——-- riding the beſt ſpecies of it, 642. 676 

Expiration, does not depend on the mind, 99. 100. See Lungs, Reſpiration. 

Extremities. See Hand, Feet. 

Eyes, the effects of light on them, 59 

—— ſore ones infectious, 134. 583 

— objects may be painted on the retina, without our being conſcious of them, I54 

— why ſpirit of wine, Oc. inflames them, 230 

| —— Why a poultice, Cc. leſſens an inflammation in them, 230 

—— why acrid ſubſtances, or paſſions of the mind, make the tears flow, 231, 232 

—— their glazed appearance in an apoplexy accounted for, 233 

— ſympathy betwixt them and other organs, 495. 496 

Eye-brows, a pain ſometimes felt above them after ſmelling to volatile ſalts or eating muſtard, 
— 

zn 0 motion ſometimes voluntary, ſometimes involuntary, 145 


F. 
Fallpiane tube, become rigid when the vagina is titillated, 38 
— ———— their extremities in time of coĩtion turn towards the ovaria, 58 


Fear, often brings on a ſudden flow of pale urine, 134 

—— why it produces trembling, debility, palpitation of the heart, Oc. 515. 580 

— epileptic fits cured by it, 581. 582. 689, 690 

Feet, their ſympathy with other parts, got _ 

—— — convulſions occaſioned by tickling their ſoles, 507, $13 

Feneſtra ovalis, See Ear, Tympanum. 

 Fevers, ſhivering in them accounted for, 587 vg 

regular intermittent one, moſt properly nervous, 587 

| Fibres, their diſtenſion co-operates with /{imuli in producing motion in the muſcles, 48 
rendered leſs ſenſible by "aw; 49 


5 C „ | ; Fits 


Fits (epileptic) ſometimes occaſioned by an irritation of the N toe, 494 
infectious, 581. 582 
Flannel wailtcont, ſhould be worn in winter by people of a weak Evinath and bowels, 640 


——K——— {ometimes prevents the xe returns of an n afthmea, 703 

Flatulence. See Wind. | „ 

Fluids, in ſome ſenſe the cauſe of their own TTY 33 

the reſiſtance they meet with in the ſmall veſſels, 212. 213 

Fluid (nervous) we are ignorant of its nature, 489. 525 

——— Nutrition not performed by it, 492- 

Foetus, cannot perform reſpiration, 111—114 _ 

Food, the fight or taſte of it makes the ſativa flow, 5 * I 33. 1 57. 277 

—- the cauſe of this phænomenon, 231. 232 

——- animal, experiments with it and lime - water, 371 

. vegetable not worſe to digeſt than animal, 544+ 545. Notes. 

— effects of different foods on the ſtomach, 545. Oc. 

— 1 improper, gives riſe to Nervous diſeaſes, $74- 575 

—- abounds with air, 591 

a great craving for it, a ſymptom of 6 nervous diſorders, 593 

what kinds of it beſt for people ſubject to nervous nee 640—642 

Friction, its uſe 1 in indolent obſtructions, 669 | 

- in convulſive motions, 687 | | bh 

Frogs, experiments ſhewing the motions of their heart, Ge, after death or ſeparation from the 
body, 184. 186. 187. 194. 195 197. 198. 275 — 288. 289. 290. 299. 302. 
393. 494. 501. 3513 

-——- reaſon why they make little motion upon pricking their legs, Tc. aſter decollation, 

260. 261 


——- ſo benumbed in winter that they diſcover no Ggns of life, 298 


-—- experiments made with op; on them, 309 —327 
Fruits, experiments with them and lime-water, 372. 373 


— — 


. 
Galen, his account of the motion of the heart, * 
- of the motion of the pupil, 6x 


Cenitalia, the; ſympathy with other parts, 500 

Giddineſs, a ſymptom of nervous diſeaſes, 622 : 

Gilchriſt (Dr) recommends failing for nervous complaints, 642 p 
Glands, proved to be endowed with ſenſibility, 263 

Globus hyſtericus. See Convulſions, Nervous diſorders, Oc. | 

Glottis, its muſcles rendered paralytic-by cutting che recurrent nerves, 4 

Gout, the pain of it ſeated in the ligaments of the joints, 271 

——- lime- water may be uſed with advantage in it, 387. 654 


——- the matter of it wandering through the body occaſions various complaints, 556—560 
— women not ſo ſubject to it as men, 560 


— phyſicians differ about the nature of it, 563 


— : 


Gout, 
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Gout, an irregular one occaſions low-ſpirits, &c, 62 3 


mitigated by a milk. diet, 654 
Gravel. See Lime - water, Stone. 


Gravity, has no ſhare in promoting the circulation of the blood, 226 
— no analogy betwixt it and irritability, 294. 305. 306 
Green (Mr Young) his caſe, 458. 459 

Grief, leſſens the ſecretion of the ſaliva, &c. 495 

why it increaſes the ſecretion of tears, 516 

—— why the eyes look dull by it, 516. 517 

 —— occaſions nervous complaints, 576. 580. 581 

Gums, whetting a knife ſometimes makes them bleed, 496 

Cutta ſerena, the pupil always dilated in it even in the ſun-ſhine, 62 


H, 
Hemorrhoids, a ſuppreſſion of them occaſions nervous diſorders, 567 
Haller, an experiment of his relating to the motion of the heart, 34 
— — is theory of muſcular motion examined, 127 


—--— AN examination of his treatiſe De partibus corporis hu mani Jen bilibus et  irritabillibus 


257306 
—— What Parts are reckoned inſenſible by him, 258—260. 286 
—— — - theſe proved to be endowed with ſenſibility, 260-273 
— makes irritability an innate property of muſcular fibres, 274. 280. 292—295 
———-- What parts he reckons to be deprived of irritability, 274 | 
— his opinion, that irritability is not in proportion to ſenſibility, examined, 281 


—— —— . — that parts may be irritable without being ſenſible, examined, 283 —285 


— — — ſtmat irritability is independent of the brain and nerves, examined, 285 
— his experiments on the membranes of the brain, Cc. 506. Notes. 
Hands, their ſympathy with other parts, 501 
Har tfel Spaw, its qualities, 639, Notes, 
Hartley (Dr) his improvements on Mrs Stevens's medicines againſt the ſtone, 3 38 
Harvey (Dr) his problem concerning reſpiration ſolved, 118—122 _ 
aſcribes the circulation of all the fluids to the force of the heart, 211 
his opinion, that the heart is inſenſible, examined, 282 
Hay (William) his caſe, 460. 461 
Head, parts that have a ſympathy with it, 495, 589 
—— periodical pain in it, a ſymptom of nervous diſeaſes, 620—622 
—— giddineſs in it, another ſymptom, 622. 623 
—=— pains in it often removed by iſſues, 656 
| —— of the cure of periodical headachs, 709—712 
Heart, its motion after ſeparation from the my not owing to any latent property in its fibres 
10. 183—207 | 
— its contraction renewed by blowing on it, @&c, 13 
its motions not ſubje& to the will, 15 


Heart, 
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Heart, examination & ſeveral opinions concerning ite motion, 16—2 5 144 


ene ſhorter during its /y/o/e, 23. Notes, yo 

m— coronary arteries being filled with blood, not the cauſe of its h Hole, 24 

continues its motion after theſe arteries are tied, 25 | 

of fiſhes and frogs, after ſeparation from the body; retain their. power of motion 
very long, 29  2# 43. + | 

= heat neceſſary to the continuation of its A motion,” 29. 44 

—— Sir Iſaac Newton's theory of its motion, examined, 31 

analogy betwixt its contraction and that of the ſtomach, a 

——— begins to contract as ſoon as the auricles and ventricles are filled with book, 34 

its motion not owing to the conitruction of its parts, 37. 38 

its diaſtole explained, 38 —- 46 

more ſenſible than the lungs, 105 

the ſhare which the mind has in its contraction, 141. 142. Ge. 

— — correſpondence betwixt its motion and that of reſpiration, 143 

its contraction to be ultimately referred to the mind, 143. | 144. 1 58 

— objections to this opinion anſwered, 144—172 

— it ſenſibility very great, 164. 165. Nos, 282 


—— difference betwixt 1 its motion and that of reſ. ier e in leeping and waking perſons, | 


| 173—183 
—— its motion after death or e from *s body, 183. 184 


of ſome animals vibrate longer and more | rigurenlly, der parade from the body, | 


than others, 190—192 _ 

— heat renews its contractions, 194 | 

——— its force inſufficient to puſh on the circulation i in the ſmall veſſels, 213. 226 
its auricles and ventricles continually agitated with alternate contractions, 229. 
—— inflammations raiſed by bliſters, ©c, not owing to its increaſed force, 231 
—— its ſenſibility compared with that of the inteſtines, 293 

——— opium retards its motion, 299. Cc. | 

its motion may be varied by impreſſions on the mind, 509 

——— fear occaſions a palpitation of it, 5 15. 516 

. palpitation of it, a ſymptom of nervous diſorders, 612 

= of the cure of a palpitation of it, 706. 707 

Heat, a quick vibration in the ſmaller parts of bodies, 29. 433 

— Teſtores irritability, 298 5 0 ä 6 | 

an unuſual ſenſe of it in different parts, a ſymptom of nervous diſeaſe $86— 588 
Herbs, experiments with ſeveral of them and lime- water, 372. 373 

Meriſſant (JI. ) his experiments on nen examined, 86 

Hiccup, the cauſe of it, 58 A 37. 19 

| ſurpriſe or anything that fixes the attention tops it, 101 

ieee an experiment of his on reſpiration, 86 3 

TENT: (Dr) a remark of his on the colica pictonum, 514. Notes, 


Hire 
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Hire (de la) his theory of the motion of the pupil refuted, 68 
Hoffman alledges that the blood moves quickeſt in the ſmall veſſels, 112 


——: makes a diſtinction betwixt the hypochondriac and byſteric ns 533 

Honey, experiments with it and lime - water, 371 

Hydrocephalus internus, obſervations on the moſt frequent ſpecies of it, 725—729 

men — - obſervations of different authors on it, 4 25—y28 

. its ſymptoms deſcribed, 729—735 

3 — — — of the firſt ſtage, 729. 730 

. ĩ — —-- of the ſecond ſtage, 30-732 

— _ — of the third ſtage, 732—735 

Dey — — Kagende ſigns of it, 735738 

— —— — of the cauſes of it, 738—7 40 | 

— mnt nm its moſt remarkable ſymptoms accounted for, 740-744 
— — — of the cure of it, 744+ 745 

Hydrophobia, remarkable ſenſibility of the nerves in it, 549 

2 — Cured by opium, 679. 680, Notes 


 Hyoſciami extractum, its good effects in nervous diſorders, 643 
Huypochondriac diſorders, of them in general, 525—536. See Nervous diſorders 
Hyſteric diſorders, ſudden ſenſations of heat and cold in them accounted for, 57 


——— faintings, a ſymptom of nervous diſeaſes, 589. 590. Cee Nervous diſorders. . 


| 1. 
Jan (M. Maitre) : an error of TH about the contraction and dateien of the pupil, 74 


Jaundice, thoſe who die of it have their bowels greatly diſtended, 50 
| Ideas, cannot exiſt without conſciouſneſs, 15 1 


— when ſlight, are ſoon forgot, 153. 154 


— we can attend to more than one at a time, 168. 169 
| Incubus, or night- mare, of . 625—630 | 
— its ſymptoms, 307 


in the ſtomach and inteſtines, 625. &c. 
———- often cured by a dram of brandy, 627 
Indigeſtion, remedies for it, 695-698. 
Inflammation, the cauſe of it, 230 


utility of bliſters in removing it, 241. 242 


— parts that naturally have but an obſcure feeling, become very ſenſible by it, 
268 


Inſpiration, how performed, 81 


—— — not owing to any ſympathy of nerves, 97. 99. See Reſpiration 
Inteſtines, their periſtaltic motion ſimilar to that of the ſtomach, 49 


OG owing to the Himulus of their contents, 50, 228 
nn retarded by opium, 228 


— — require bile for their regular motion, 228 


— not owing to a ſtagnation of the blood in the ſinuſes of the brain, but to flatulence 5 


— from bliſters, &c. not owing to the increaſed force of the heaxt, 2 31. 240. 241 


Inteſtiner, 
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Inteſtines, continue their motion after taken out of the body, 185, 192 
their ſenſibility compared with that of the heart, 288288 
their ſympathy with other parts, 497 499. 
{ris and uvea, their muſcles contract or dilate the pupil, 59 
— difference betwixt its motion aud chat of the heart, 143 e 
Irritability, of it, 27 4.---306 | 
— implies ſenſibility, 280. 283. 295--306 
—— is always in proportion to ſenſibility, 281. 295. 296. hos 
—— depends on the brain and nerves, 285 
——— not owing the muſcular glue, 292--29 5 
——— no analogy betwixt it and gravity, 294. 305. 30 
— — de³ſtroyed by cold and renewed by beat, 1 2 

— Jeflened by epium, 299 
Irritation. See Stimulus. 
Iſſues, of uſe in headachs, 656 
Jurin (Dr) a miſtake of his es, 72 


— 


K. 
Keil (Dr). his calonlation of the ſurface of the lungs, 41. Notes, 


—— —— of the proportion the branches of arteries bear to their trunks, 275 
Kidneys, pere to be endowed with ſenſibility, 264 | 


aud ureters, their ſympathy with other organs, 499 


Lacteal vellels. Fer Veſſels | 


Langriſh (Dr) cut the carotid and crural arteries "of; a dog, as guring, the motion VI 
| | of the muſcles, 6 
an experiment of his relating to the motion of the heart, 35. 39. Notes, 


Laudanum. See Opium. 

Leeuwenhoeck, his calculation of the diameter of a red globule of blood, 213. 214 

Ligaments endowed with ſenſibility, 269. 271 £3 

_ Lime (quick) experiments on it, 345347. 385. 

Lime- water, an eſſay on its virtues in the cure of the ſtone, 339-- 465 

V diſſolves a lone out of the body, 339. 35. 352. Go. 

— — ſemarkably mitigates all the painful noms attending the ſtone, 343+ 344 
424, 422. 449 . 

— experiments with it on urine, 347351 

— ——— experiments with it upon the calculus, 351---367 

———— ſhell-lime more powerful than-ſtone-lime, 352. 353. 358 . a 8 

experiments on the various ſtrength of different lime-waters, 3 56-3 58, IS 

476 

— — loſes its virtue by frequent infuſions, 360366 

— — table of the ſtrength of different lime - waters, 367 

_ - experiments with It and ſome of the animal deweum, 367. 368 


| 


Lime- 
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Lime - water, experiments with it and fermented liquors and ſpirits, 368.371 
—— experiments with it and animal food, alſo milk, honey, and ſugar, 371 
— — experiments with it and ſeveral fruits, herbs, and roots, 372. 373 
A experiments with it and ſeveral medicines, 374. 375 


—— — experiments ſhewing the changes made on it by boiling, expoſure to the air, G. 


37 6---388 

c contains no ſalt, 378, c. 
its uſe in the gout and other diſeaſes, 38). 38 
— experiments with it and ſoap-leys, ſoap, &c. 388---398 
ot its action in diſſolving the calculus, 398-403 
—— ſhould, at the ſame time that it is drunk, be injected into che bladder, 410. 411. 
A inſtances of the ſucceſs of its injection into the bladder, 412415 
— deſſcription of the machine for injecting it, and directions how to uſe it, 413-418 
— — preferable to ſoap or any other medicine for diſſolving the ſtone, 420. 421 
—— — table of the diſſolving powers of different lime-waters, 424. 426 
— it and ſoap may be taken in large quantities without harm, 449 

— — —— Dr Springsfeld's experiments with it not juſt, 478---479 
— — —— A gout mitigated by it, 654 

———— — Qgifſolves tough phlegm in the ſtomach and inteſtines, 664. See Caſes. 
Liquors (ers experiments with them and lime-water, 568371 

Liver, an inflammation in it often attended with a Pain in the top of the ſhoulder, 499. 508. 
Notes. 522 
obſtructions in it n the cauſe, ſometimes the effect of low. ſpirits, 5769 hy 
A dead animals recovered by blowing air into them, 36. 105. 201 
calculation of the preſſure of the air on them, 41 

no air between them and the pleura, 81. Notes. 
| ———— have no proper motion of their own, but follow the motion of the thorax, 92. 89. 
ur Bremond's experiments on them examined, 82. 83. G. 

—— their velicles, when extended, endeavour to contract themſelves, 83 
| Van Swieten's experiments on them examined, 86 
— leſcs ſenſible than the heart, 105 


| , 


blood through them, 120, 121. Notes, 
— ſympathy with the diaphragm and intercoſtal muſcles, 597 


M. 
Malacia, the cauſe of it, 593 
Malleus, its muicles and uſes, 79. 80 
Man, both a free and neceſſary agent, 160. 161 

Mania, a ſymptom of nervous diſeaſes, 623---62 5 

of the cure of it, 712. 713 

Marrow, proved to be endowed with ſenſibility, 261. 262. 
Martine (Dr) his theory of reſpiration examined, 92--94 

Mater n poſſeſſed only of an obtuſe . 207. 272. 506. 


ren ſhewing their alternate motion to be neceſſary for the circulation of the 


Matter, 


To . So” X. 


Matter, its infinite diviſibility, 220 
Materialiſts, their opinions concerning the ſoul, I 147. Oc. 
Meaſles, the violent motion of the fluids in that diſeaſe accounted for, 32, 33- 
Medicines, experiments with ſome of them and lime-water, 374. 375. 
comparative value of thoſe propoſed for diſſolving the ſtone, 418—424. 
Melancholy, See Low ſpirits, 
Membranes, ſympathy not owing to them, 502. 506. 
Ae when obſtructed, a cauſe of nervous complaints, 564. Se. 
probably not owing to a plethora, 565. | 
Mery (M) his theory of the contraction of the pupil refuted, 62 
Milk, experiments with it and lime- water, 371 
diet, a gout mitigated by it, 654 
Millar, (David) cured of the ſtone by lime-water, 339---342 = I» 
Mind, its power over the ſphincters and ſolitary muſcles, 8 8 
——- by diſuſe, may loſe the power of moving the voluntary muſcles, 16 
— its power over ſome muſcles influenced by habit, 65. 66 
——- motions of the pupil depend on it, 65---67- 132 | 
——- inſpiration governed by it, 98. 99 
>——- when very attentive, becomes inſenſible of uſyal frimuli," 102, 105 
— in acute diſeaſes, why reſpiration 1 is performed at £008 intervals, 105 
— reſpiration ſubject to it, 106. 132 | 
| n—— final cauſe of this, 108. 
— . contraction of the muſcles owing to its efforts, 122. 128. &c, 
- of the ſhare it has in producing the vital and other involuntary motions, 140- f 
—— theſe motions ultimately to be referred to it, 143, 144 
„ objections to this doctrine anſwered, 144 —172 
- not material, 145 _ 
does not act as a rational but a ſentient being i in carrying on the vital motions, 152 
— the ſource of life, ſenſe, and motion, as well as reaſon, 152 
- operates by intervention of ſomething in the brain, 152 
——- flight impreſſions on it ſoon forgot, 153. 154 
——- may perform actions without being conſcious of it, 1 56, 157 
— may attend to more than one thing at once, 168. 169 
its affections being quieted during ſleep, one cauſe of the lowneſs of the pulſe in it 
| 179. 180 
probably extended, and does not leave the body 8 after death, 200-203 
impreſſions on it produce variations in the motion of the heart, 5 
certain ideas in it always ee with correſponding feelings or motions in the 
body, 514 
— effects of the different paſſions of it on the body, 514. Cc. 
— Violent affections of it give riſe to nervous diſeaſes, 580.588 
— great attention of it ſomietimes removes convulſions, 689. 690 


„ Molinelli, his two caſes of the operation tor che aneuriſm explained, 4. MWotes. £ 
TOES | _ Motions, 
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Motions of animals divided into voluntary, involuntary, and mixed, 1. 274. 400 
— defnitions of theſe motions, r. 

involuntary and mixed termed ſpontaneous, 1 

principles and fads relating to animal motions, 5—16 

nervous influence the cauſe of muſcular motion, 3. 6. 7 

arterial blood only a ſecondary cauſe of muſcular motion, 6 

of muſcles from flimuli altogether involuntary, 13, 14. See Stimulus, 

of the heart not fubjeR to the will, 15 | 
examination of ſome opinions concerning the motion of the heart, 16—23. 143 
of the heart, owing to the /imulus of the returning venous blood, 23—38 
inteſtine, changes the texture and qualities of bodies, 30 

of the alimentary canal and bladder explained, 46—52 

of the blood · veſſels explained, 52 

vermicular motion of the inteſtines ſimilar to that of the ſtomach, 49 
oſcillatory motion of the ſmall veſſels, the cauſe of the erection of the penis, i» 
of the pupil, 59—79 

of the internal ear, 79—81 | 

of reſpiration, 81—118. See Reſpiration, 
inſtances of ſympathetic ones, 134 A 
vital and involuntary, the ſhare the mind has in duct them, 140—1 72 
——— vital ones, ultimately to be referred to the ſentient principle, 143. 144 
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—— objections to this opinion anſwered, 144—172. 206 

——— ſome of them both voluntary and involuntary, nccording to certain cireurnſtances 148 
— involuntary, final cauſe of them, 152 _ 

not Ne to habit, 161. 162, 170. 
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— analogy betwixt the various motions of animals, 169—171 

| ——— vital ones, reaſon why they continue in ſeep, 172—178 

— — difference betwixt reſpiration and the motion of the heart in Nleepiog and wakin g per- 

ſons, 178—183 

— of muſcles after death or ſeparation from the body, 183—207 
of the fluids in the ſmall veſſels of animals, 211253 

Muſcles, become inſtantly. paralytic when their nerves are tied or deſtroyed, 6 

— conſtantly endeayouring to contract, 2 | 

—— antagoniſts always in tenſion, 7 

——— ſolitary ones, as ſphincters, &c. always contrabien” 7 

— weir natural contraction partly owing to their veſſels being diſtended with blood, you 
moſtly to the influence of the nerves, 7. 8 . 

———— ſolitary ones ſubject to che will, 8 

——— violent contractions of them owing to the greater influence of the nerves, 9 

ſubject to contraction by ftimuli, 9. See Stimulus. 


——— contraction of them after ſeparation from tho body, not owing to any latent property 


| of their fibres, 10 
—— the diſtenſion of hollow muſcles Wade to excite them i into action, 26. 83. 84 


——— when brought into action by /{i-uli, are alternately contracted aud relaxed, 12. 44. 
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Muſcles 
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, of the internal ear, their motions explained, 99—91 
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of the malleus and ſtapes, 79. 80. 132. 138 


of their motion atter death or ſeparation. from the body, 183—207 


altogether involuntary, 81 

of reſpiration, $1—119 _ 

reaſon why Himuli make them cop tract. 122—140 

various opinions concerning this examined, 122—1323 

acceleratores urine, their contraction ſometimes voluntary, ſometimes involuntary, 24 14 


irritability not owing to the glutinous matter connecting their fibres, 292—29 $.. 


—— 


Muſcular motion. | 
Muſic, various paſſions may be excited or calmed, and diſeaſes ſometimes cured bet it, 493 
Muſk, its uſe in nervous Keese Bal =: 


Nature, 
N CS, 
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— deſcription of them, 489. &c, 5 | 
communicate ſenſe and motion to the VE N 4 


but to their ſenſibility, 29 5—306 

the contraction of hollow ones not owing to their dilatation by the nervous fluid, 491. ; 
Notes. 

intercoſtal, their 1 with the lungs, 497. 

See Motions of Animals, 


| N. 
its operations difficult to be invelligated, 524 
their influence the cauſe of muſcular motion, 3 
when cut or compreſſed, the parts they ſerve loſe their motion, 3 
violent contractions of muſcles, owing to their greater influence, 9 
cardiac, that their compreſſion is the cauſe of the motion a of the heart, il. founded, 
17— 22 
different ones arent affected by the ſame ſubltances, 27 
do not conſtrict the blood- veſſels, 56 | 
though they cannot be demonſtrated, no proof that the part is s deſtitute of them, 
265. 266 | | 
muſt be in a certain Rate in ka to produce ſenſibility, 267. p 
not irritable, 280 
irritability depends upon n and the brain, 28 5. 286 
the ſoul probably preſent in them, 285. 286. Notes. 289. 290. 


their ſtructure, uſe, and ſympathy, 4595 24 


their ſenſation blunted or deſtroyed by opium, 490 

though diſtributed to every part, only ſome of theſe parts capable of motion, 490 
both voluntary and-involuntary motions depend on their influence, 490. 491 | 
probably nouriſhed by the veſſels of the pia mater, 492. 549- 9 

nutrition not performed by their fluid, 492 

communicate ſympathy or conſent through the whole ſyſtem, 493- 5or 

ſympathy not owing to their ana/iome/is, o : 


m—__—_—_— — 


_— —  — 


but muſt be referred to the brain and ſpinal marrow, 410 
changes i in them may produce elfen fimilar t to thoſe Produced by the „ 515 
Nerves, 


+. D TY 


Nerves, changes in them not owing to the conſtriction of the arteries, 517 
liable to various diſeaſes, 525 


our ignorance of the cauſes of their diſeaſes, 526 


the effects of their diſeaſes owing to Changes i in their ſenſibility, 526 
—— their effects when too acute, 526 


RES DAE when too blunt, 526. 527 

— ——— when unnatural or depraved, 527 

— —— when deprived of feeling altogether, 527 
— — — — When too ſtrong, $21: 528 


— when their moving power is totally w: :nting, 528 
=. ee of diſtinguiſhing their diſeaſes from others, 528. 529 
have different ſenſations in different organs, 537 
— their feeling varies in different . and even in the ſame perſon a at different times, 
538 
—— of children, very ſenſible, 338 
varieties of the pulſe in healthy people, owing to their different ſenſibility, $ 15 
their ſenſibility greatly changed by diſeaſes, 548. 549 
Nervous DisoRDERS, of them in general, 525. 549 
| difficulty of diſtinguiſhing them from very, $28 
— —- defined, 528. &c.. 
their moſt common ſymptoms, $30—532: 
— — - diſtinguiſhed into-claſſes, 532. 533 
[nn pon hyſterie and hypochondriac generally conſidered as the ſame diſeaſes, 5 33 
—— opinions of different authors concerning the cauſe of the hyſteric diſeaſe | in men and 
women, 535. 536 
| ——— PREDISPOSING CausEs of them, $37—550 
— — 1k, too great ſenſibility of the nervous ſyſtem, 537—543 
— — 2d, uncommon weakneſs in various parts of the body, 543—551 
5 GENERAL OCCASIONAL CAusss of them, 551— 570 
8 — iſt, ſome morbid matter in the blood, 551—564 
3 — 24d, the retention of accuſtomed evacuations, 564-567 
——— 3d, want of a ſufficient quantity of blood, 567—569 
PARTICULAR OCCASIONAL CavsEs of them, 5750—585 
— — = iſt, wind in the ſtomach and inteſtines, 570—572 
— ad, a tough phlegm in the ſtomach and inteſtines, 572. 573 
— — 3d, worms in the prime vie, 573. 574 
——— — 4th, improper aliments, 574. 575 _ 
— 5th, ſchirrous obſti uctions in the inteſtines, liver, ſpleen, Sc. 57 5—580 
— — 6th, violent affections ot the mind, 580-585 1 | 
Ons ERVATIONS on ſome of their molt remarkable SyM TOS, 586—630 
+ Iſt, an uncommon heat or cold in different parts of the body, 586—588 
—— — 2d, pains ſuddenly ſhifting from one place to another, 588. 589 
— — 3d, hyſteric faintings and convulſions, 589. 590 
— — - 4th; a cate 5s and tetanus, 590. 591 | 
"IL: D2. NR. 5th, 
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— — — &$th, wind in the ſtomach or bowels, 591—393 
— — Gth, a great craving for food, 593 
. Ith, a black vomiting, 593 | 
——— 8th, a ſudden and great flux of pale urine, 595—598 
— g9th, a nervous atrophy, 598—601 
————— Ioth, a nervous or ſpaſmodic aſthma, 601 603 
— — 11th, a nervous cough, 60-612 
———— = 12th, palpitation of the heart, 612 
——— = 1] 3th, variations in the pulſe, ONE 
——— lach, periodical c Sone 
— — - 15th, giddineſs, 622 1 C74 2936 


* & 


———— 16th, dimneſs of acht, aliens any y'vifible favle/ in the eyes, 622. 623 
3 17th, low - ſpirits, melancholy, and a mania, 623. 624 


* 


— — 8th, the incubus or night · mare. 625—630 
3 19th, phthiſis pulmonalis, 60 OD, 

— CURE of them, 631-678 | 
———— Firſt intention of cure, To leflen-e or remove e Peep18r08NG Cav3ns, 633 
-— — Reurpixs for the firſt intention: | 
— —— bitters, 633. 634 
9 the bark, 634—636 


— — — ſteel, 636—639 
— cb 6 640 
— iN, 6.4.05 

— 640—642_ 
— cc; 642. 643 
— — ud 643, 


| —̃ — N and laren, 646 „Heinen 
— — camphire, 646. 64 > Hi, eqaitais} 3 
——— caſtor, 4 648. - £99 +598 omvibora gang 
— — Second i intention, To corn; ot e. rt Sine genes 652 
—— occaſional Cauſes divided i into, Gvz AAL and PARTICULAR, 6 52 
3 Iſt, ſome morbid matter in the blood, 653—6 58. Ns rd 
— — RENEDIES for the General OcEaStondt Cavs : 
— — diet, exerciſe, bark, bitters, 654 J 
_ 1 diet, 6 5 4 Wande | | 
— — lime-water, Gt: 655 nn” oh 
— ä — ſoap, . ens 1 
— OOO 656 | vor ve > e he Fewents 
— pilulæ Ethiopice, 656 . 
* — pediluvium, 657, ernennen 


— 2d, 


. ? 
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3 — 2d, diminution of accuſtomed evacuations, 658—663 
WE — men, hemorrhoids, &c. if obſtructed, muſt be recalled, 658. &c. 
3 — immoderate fluxes of the menſet, iochia, &e. muſt be ſtopt, 660. Cc. 
REMEDIES for the Particular Occasionar Cavsss : 
— — Iſt, wind in the ſtomach and bowels. See Firſt Iutention, p. 663 
—————— 2d, tough phlegm in the ſtomach and inteſtines, 663 
. — vomits, bark, bitters, 663-665 
3 — 3d. worms in the ſtomach or inteſtines, 665 
— anthelmintics of various kinds, 655 &c. 


4th, aliments noxious from their quality or quantity, 66 5—668 


4 * 
— 


— — if from their quantity, it mult be gradually corrected, 665. 666 
— — heavy, fat, and flatulent aliments muſt be avoided, 666 
— = indolent ſchirrous obſtructions, e 
— ——— friction, 669. 670 a 
——— warm fomentations, 670, Go. 
— - gentle vomits and purges, 670. 671 
an_—_—_—_——c tartar ſolubilis, mercury, Sc. js 
i — bark, 671. 672 
ſoap, 672—675 
— cicuta, 675 
. —— exerciſe, 676 
——— Curt of the moſt remarkable nervous SymeTons, 619—113 
——— it, convulſive motions or fixed ſpaſms in the muſcles, e : 
— — Ccamphire, caſtor, &c. 680 
— —_— ſci, pediluvium, Oc. 681. Ge. 
— ite. cataplaſms, Oc. 682 da, 
— — — fear, ſurpriſe, or any thing that fixes che atention , 690 
————— compreſſion, 690. 6901 ©, © 
— — 24, hyſteric faintings, with convulfiens; 692. s 
— — ſtimulating medicines, 692. 693 | 
— — — pediluvium, 593 
—— — 3d, a violent pain with cramps in the Ramach, 699 . 
————— 4th, vomiting and „ P9 ION 5 , | 
——— laudanum,. PE ren it} aH is00s30 
— — —. ſoap, 697 27 eld aft ag e mol 111 
| Pyrmont or Bath water, 697. 698 414430 
— — 5th, a colic of the flatulent or hyſteric kind; OY 699. 
— — clyſters, aſa foetida, laudanum, Gc. 698. 699 
— — 6th, flatulence in the ſtomach and bowels 699 —70 
— laudanum, ſpiritus athereus, &c. 699 
bark, bitters, Oc. 700 
—— a nervous or ſpaſmodic aſthma, 101706. 
— opium, elixir paregoricum, Gc. 71 , 


—— — the bark, 703 
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 Obtrntions. See Nen Menſes, Schirrous, be. 
Oetophagus, its action explained, 46. 47 


2 deſtroys or leſſens the power of feeling, 49. 103. 104; 490. 502 


— — oo of it on the motion of the heart, Ge. 155 197. 198. 199. 299 —302. 309 — 


N — 
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— — $th, palpitations of the heart, 706. 707 

— — bark, bitters, &c- according to the cauſe, 706. 7 
gth, an immoderate diſcharge of pale urine, 707+ 709 

— — 01M, 707 

— a tight belt about the loins, 708 

emplaſtrum defenſroum, 709 

——— oth, periodical headachs, 509—7 12. 

| — yomits, bitters, 709. 710 

— — pediluvium, 711 

— — — 1th, low-ſpirits, 712. 713 

tartarus ſolubilis, & 712 | 

Nervous fluid, its momentum computed, 220222. See Fluid. 

Newcomb, (Dr) his cafe, 452-- 457 | 1 

Newton (Sir Iſaac) his theory of the motion of the heart refuted, - 

Nizht-mare. See Incubus 

Nipple, ſtiffening of it accounted for, 6. 57. 158 8 n 

No:e, its ſympathy with other organs, 18 

— itching ol it a ſymptom of worms in the inteſtines, 24; 30 


—— — _ b 


— 
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Oil, gifferent kinds of it in the blood, 27 


makes the pulſe ſlow and full, 181. 182 


317 494. 53 
— — experiments made with it on living and aying animals, 309, —327. 


deſtroys all feeling and power of motion in animals, 320 

—— its effects not owing to any ſubtile efluvia ſeat 1 to the brain or muſcles, but ſolely t to 
its action on the nerves, 320. 323. 

——— kills frogs ſooner than the deſtruction of their brain alt ſpinal marrow, 321. 322 

uus dogs ſooneſt when injected into the cavity of the abdomen, 322 

= deſtroys the irritability of the muſcles, 299. 324 

does not produce its effects by compreſſing the brain or bringing on r, 326. 

the way in which it kills animals, 326 


2 — 


—— it utility in nervous diſorders, 643—640 

hy 1ro; hobia cured by it, 680. Notes. 

— — vomiting and indigeſtion cured by it, 695—697. 

— N aſthma cured by it, 702 | 

an immoderate flux of pale urine cured by. it, 707 

Ovaria, extremities of the. zube Fallopiane turn towards it in time of coition, 58 
Ovun, its paſſage into the uterus deſeribed, 58; Go 


Pain, 


1 N 'D E 6 


P. 
Pain, a greater one gekroyt a leſſer one, 260 


Pains ſuddenly ſhifting from one place to another, a ſymptom of nervous dine, 588. 589. 
palpitation of the heart, of the cure of it, 706. 707. 
Palſy, the muſcles of a palſied arm made to contra by electricity, 14 
— the withering of members by it accounted for, 233 
— — cured by electricity, 483 — 486 | 
Paſſions, why melancholy ones diminiſh the perſpiration, 516 
——— — their effects not owing to a conſtriction of the arteries by the nerves, 517 
— when violent, give riſe to ſudden and dangerous nervous b apr Le 624 
Paul (Father) acquainted with the motions of the pupil, 61 
pecquet's receptacle, the paſſage of the chyle into it accouuted for, 245—247 
Pediluvium, utility of it in nervous complaints, 645. 646. 657 — 659. 681. 693. 710 
Penis, erection of it accounted for, 54—58. 137. 138. 518 
Duvernoi's theory of its erection refuted, 55 
. an erection of it ſometimes occaſioned by the blader's being full of urine, 58 
erection of it, entirely owing to the mind, 157. 166 
Perisſteum, endowed with ſenſibility, 269. 270 | 
Perſpiration, ſome obſervations on it, 250. 25 | 
- Philoſophers (ancient) aſcribed the motions of animals to a ſentient priaciple, 140 
— — — their opinion of the loul, 148 
Phlegm (tough) in the ſtomach and inteſtines, a cauſe of nervous complaints, 572. 573 
 Phthifis pulmonalis, a ſymptom of nervous diſorders, 630 
Phyſic (ſtudy) of it unjuſtly accuſed of leading to N 208 
Pica, the cauſe of it, 593 
Pigeon, the motions of its heart, Ge. after death or ſeparation from the body, 185. 188. 189. 
W. % % ͤ 
Pitcairn, his mechanical theory of reſpiration ill founded, 106 
——— his theory of the beginning of reſpiration refuted, 114. 115 
—— ſuppoſes the various ſecretions from the blood to be owing to the different diameters 
of the ſecretory veſſels, 212 
Plant, (ſenſitive), the falling of its leaves mſogables cla contraQion, 130 | 
not owing to the electrical matter iſſuing from them, 


130, 304. 
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Plethora, menſet not owing to it, 565. 5 0 

Pleura, no air betwixt it and the lungs, 84 Notes, 

——= endowed with ſenſibility, 272. 273 | 

Poiſons, many of them have no ſenſible acrimony to the taſte, 27 

—— of a viper, not hurtful unleis received by a wound, 28 

Porterfield (Dr) an unfair quotation of his, 73. Mellen. 

—— his diſtinction betwixt actions Wen ang. phyſically neceſſary examined, 163. 
n b 01 

his computation of ho 1 of a greg e 217) 


Pringle (Dr) a letter of his to the Secretary of the R. 8. incloſing two papers of Dr Whytt S, 
477. 478. 


Pringle, 


E Wu. & 


Pringle (Dr) letter to him from Dr Whytt on the lichontriptic v virtue of the Carlsbad waters, | 
479483 5 

Pulſe, its ſlownels during fleep accounted for, 179 

effects of epium on it, 195 

—— varieties of it in healthy people owing to the IiFerent ſenſibility of their nerves, 54% 

—— its quickneſs in children owing'to the greater ſenſibility of their nerves, 541 

—— variations in it, a ſymptom of nervous diſeaſes, 61 2—620 

—— the cauſes of theſe variations, 615 

— remarkable effects of bliſters in leſſening its. "quickned, 71 5—721 

— diagnoſtic of the Hydrocephalus internus to be taken from it, 736 

Pupil, its motion explained, 58+ 59. Cc. 277. 278 

—— = its figure different in different animals, 60 

— Galen's account of its motion, 61 

— dilatation, its natural ſtate, 66 

both pupils move at the ſame time, 65. 66 

opinions of various authors concerning its motion refuted, 67. 68. Sc. 

be comes narrower after death, 70. 71 

its motion neceſſary for adapting the eye to different ae 72 


is wider in infants in proportion to the breadth of the iris, 75 
— leſs moveable in old people, 76 


differs from other paſſages guarded by ſphinQers, 4 
— — analopy betwixt its motions and thoſe of the 7horax, 100 


its motion ſometimes voluntary, ſometimes involuntary, 145. 157. 165. 166 
difference of its ſize in different lights acconnted for, 50%. 
putrefaction changes the texture and qualities of bodies, 30 


Pylorus,. part of che aliment puſhed thro” it by every contraction of the lomueb, 30 


Pyrmont and Bath waters, their NOS canines, 6975 698. 


| | R. 
Ramſay (Mr Robert an experiment of his. on a dog, 301. 302. 317.—319 


Negunm, its action in expelling the feces ſometimes e ne cas; I 45. 165 


its ſympathy with other parts, 466. 50 

N and diaſtole of the heart explained, 38—46 | 

Reſpiration, the cauſe of it, 58. 81109 

examination of Boerhaave's theory of it, 90. 91 

— — — of Dr Martine's theory of it, 9294 

—— owing to the ,imulus and diſtenſion of the blood in the lungs, 94. 95. 132. 

— — quickneſs or ſlowneſs of it always in proportion to the quantity of blood | in the 
lungs, and its eaſy paſſage through them, 97 

— — analogy betwixt it and the motion of the pupil, 100 

— — - i cote diſeaſes is performed at long intervals, 102 

— — remarkable effects on it from a dram and a half of opium, 103. 104. 

— — nat owing to the inſpiratory muſcles. wanting antagoniſts, 106 


— ———ů— , 


Ref piration, 
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Reſpiration, ſubject to the power of the will, 106 
— —— final cauſe of its being fubje to the will, 108 

— — of the beginning of it in young animals, 109 2A 18 
—— various opinions on this point examined, I 14---118, 
——— Harvey's problem concerning it ſolved, 118122 
— — experiments ſhewirg that reſpiration is neceſſary for carrying on the circulation 

through the lungs, 120. 121. Notes. 

— — Its correſpondence with the motion of the heart, 143 
— — difference berwixt it and the motion of the heart in ſleeping and waking perſons, 
178- -183, 
| Riding, the beſt ſpecies of exerciſe, 642 | | 
Roots, experiments with. ſome. of them and lime - water, 372. 373 


2 „„ 
* 1 . 


Sailing, its uſe in nervous ons, 642 
Sal martis, See Steel. | | 
Sa applied to the hn of 3 newly dead, renews their motion, 37 
flows copiouſly on the ſight or ſmell of grateful food, 55. 133. 13 4. 157, 271, 496. 
518. 588 
— the cauſe of this ea ſecretion of it, 8 
flows more plentifully when hungry than after a meal, 408 
: Salts, of the bleod, partly of the fixed neutral kind, 26 
5 lime - water contains no ſalts, 378. &c. 
Sanctorini, his compariſon of the capacity of the venæ cave with the pulmonary veins, 42 
Schirrous obſtructions in the inteſtines, c. give riſe to nervous Giiorders, $755 80 
Scorbutic humour defined and explained, 555 | 
matter in the blood, 656. 657. 
Sea, at a conſiderable depth, not en colder in winter than i in ſummer, 30. Nute. 
Secretion, one cauſe of it, 253 l 
Semen, does not titillate the nerves * any yank except the teſtes, &c. 28 
muſeuli acceleratores urine are alternately convulſed by its flimulus, 312 
Semicupium. See Warm Bath, Pediluvium. _ 
Senſibility, the motion of the heart, &c. after ſeparation from the body owing to it, 196, 206. 
what parts are reckoned inſenſible by M. de Haller, 258---260 
theſe parts proved to be endowed with ſenſibility, 260 ---273 
parts, tho? of an obtuſe feeling, may become "ey fenlible by diſeaſes, PID 273 
does not infer irritability, 280 | 
of the heart comparted with that of the inteſtines, 28 3 
in proportion to irritability, 281. 29 5. 296. Oc. | 
Sentient principle. See Mind. = 
Shame. See Bluſhing. 
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Sight, ſhocking ſights produce an univerſal tremor, 166 

— — dimneſs of it without any viſible fault in the eyes, a * of nervous complaints, 
622. 623 

Sights (unexpected) See Surpriſe, 

Sinus venecſus continues to palpitate after the right 11 and ventricle ceaſe, 34 

* not endowed with irritability, 280 | | 

contracts on the application of cold water, 28x 

| Sleep, we perſorm many motions during it, 108 | 

——— reaſon why the vital motions continue in time of it, 172—1 18 

——— ſuppoſed to be owing to ſome change in the cerebellum, 173—175 

our feelings leſs acute during it, 175. 176 Fats | 

difference betwixt reſpiration and We) motion of the deut + during it, 178—183 

Small veſſels, See Veſſels, 

Sneezing, its cauſe, 58. 137. 290 Ka 

ſtopt by an acute pain in any other part, 101 

Soap, its lithontriptic virtue owing to the quick- lime in its compoſition, 338 

experiments with it and lime- water, 388 398 

— leys, their comparative value in diſſolving the ſtone in the bladder, 419. 

— inferior to lime-water in its diſſolving quality, 420. 421 
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may be taken with ſafety in large quantities, 449 | 
recommended by Dr Clark as a ſolvent of an arthritic matter in the blood, 655 
— its uſe in hard ſwellings, 672—675 
Soul, ſentient and rational the ſame in man, 145 


— in brutes of the ſame ſpecies, but inferior in degree, 145 8 . 
-—— is probably extended, indivilible, and does not leave the body AY after death, 
200—203Z 


— equally preſent in the nerves as well as the brain, 10 286. Notes, 289. 290. See Mind, 

Spaw (Harrfel) its qualities, 639, Notes. 

Spinal marrow. See Brain, Nerves. 

——— animals newly dead convulſes when a probe is puſhed 3 into it, 493 

it and the brain, the ſource of ſympathy, 510. Ge. 

Spirits, (ardent) experiments with them and lime-water, 368—371 | 

(animal or vital) muſcular contraction not owing to them, 123 142 

—-—— (low) ſometimes the cauſe ſometimes the effect of obſtructions in x the ſtomach, Ce. 576. 

- — a ſymptom of nervous diſcaſes, 623. 624. 

ot the cure of them, 712. 713 ES 

pringsfeld (Dr) his experiments on lime - water not juſt, 479—483 OO 

Stahl, his extending the influence of the mind too far, has rendered the ſubject ridiculous, 140, 

141. 145. 146. 150 eats : 

Stars, though inviſible in the day, their i mages, EA we look up, muſt be n on the re. 

tina, 154 

Steel, its efficacy in the cure of nervous Abenden 636—6 39 

Stephens (Mrs Joanna) hiſtory of her medicines againſt the ns 23% 338. 344. 349. 402. 
Sternum, 
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Steruum, its muſcles have a wemblon motion aſter its ſeparation ſrom the body, 184 
Stewart (Dr) a miſtake of his reQified, 8. 49 

his caſe of a man who died of the jaundice, 50. 51 

Sthmalus, produces a contraction in the muſcles of animals, 9. 279. 280. 304 

— — mufcles contract in proportion to its force, 10. 11. 

— — different people ſometimes differently affected by the ſame Rimabs, 11 

- muſcles alternately contracted and relaxed by it, 12. 44. $29: = 
urea, bladder, &c. uniformly contracted ſo long as it acts with the ſame force, 13 
— motions of muſcles from it, altogether involuntary, 13. 

— its power ſuperior to that of the will, 14 

Mole of the heart owing to the //imulus of the returning venous blood, 23.— 38 
of the blood not owing ſolely to its weight or ſtretching force, 26 

——— compoſition of the blood, and its fitneſs to act as a ſtimulus, 26—33. 228 
— occalons the motions of the alimentary canal and bladder of urine, 46.—52. 
ole and diaſtole of the arteries owing to the ſtimulus of the blood, 52.—- 54 
— — erection of the penis owing to the ſemen ſtimulating the parts, 54—58 
——— a coughing, ſneezing, contraction and dilatation of the pupil owing to it, 58. 59 
———— Motions of the external ear owing to the flimulus of ſound, or air, 79. 80. 
3 reſpiration owing to the blood ſtimulating and diſtending the lungs, 81. 108. 
— — Reaſon why muſcles are excited into contraction by it, 122.140. 
———— idea of it, produces almoſt the ſame effect with the /imulus itſelf, 134. 

| ———— the different effects of it on different organs, 135. 136. 


e 


action of ſome muſcles are either W or er ene to ha degree 


of it applied, 145. 

—— may affect the mind without i its being conſcious of it, 1 $3.—156 
— WR ſtrong, the motions of the part are neceſſarily performed, 162, 163 
continues to have its effects during ſleep, 175—178 | 
i ſieep renders us inſenſible of flight ones, 180 

—— motions of the muſcles after death owing to it, 191. 192. 195. 196 


228— 243. 515. Notes, 
Stomach, Wepfer's account of its action, 32. 47 | 
——— analogy betwixt its contraction and that of the heart, 32 
——— the ſlowneſs of its action in ſleep, the cauſe of flow digeſtion eg it, 181 
—— its ſenſibility increaſed by inflammation, 268. 269 | 
te body differently affected according to the ſtate of it, 493+ Ge. 
effects of opium injected into it, 494 
——— — ſickneſs in it, why often attended with a pain in the head, -49 5 
—— —— its ſympathy with other parts, 497—499. 547» 589 
—— unnatural feeling of its nerves, a cauſe of nervous diſeaſes, 544 
— to it often various in the ſame perſon, 545 
„ effects of different foods on it, 545. 
— — When out of order, trifling accidents produce bad eſſects, 346 


5E 2 Stomach, 


of the fluids, the cauſe of the vibratory motions in the ſmall veſſels of animals, 
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———— oOſten the cauſe of violent nervous as ſymptoms, 580 


1 „ E X. 


Stomach, different ſtate of it in different perſons, the reaſon why they are fo differently 4 
fected by the ſame ſubſtances, 548 


— —— wind in it, a cauſe of nervous complaints, $10—572 7 


——— tough phlegm in it, another cauſe of nervous complaints, 552. 573 
———— ſchirrous obſtructions in it, another cauſe of nervous complaints, 57 h 
— wind in it, a ſymptom of nervous diſorders, 591—593 

———— A great craving for food, another ſymptom of nervous diſorders, 593 

of the cure of violent pains or cramps in it, 693. 694 


Stone, an eſſay on the virtues of lime-water in the cure of it, 339—465 


— hiſtory of Mrs Stephens's medicines againſt it, 337. 338. Ge. 
—— ſoap and lime-water to be uſed together for curing it, 403. 404 


— —— — the dozes and regimen to be obſerved, 404. 405. Ec. 


pr Hales's formula for the cure of it, 408 


———- comparative value of the ſeveral medicines propoſed for the c cure of it, 418—424 


- table of the powers of the different menſtrua for diſſolving it, 424—426, See Caſes, 
Lime-water, | Mg 


Stories, moving ones give riſe to violent nervous ſymptoms, 580 
Sugar, experiments with it and lime-water, 371 

Suppers, heavy ones ſhould be avoided, 640 

Surpriſe, occaſions a palpitation of the heart, 134 

ſtops the hiccup, 101 | 


. 


— — convulſions ſometimes cured by it, 689 


Swammerdam, his theory of reſpiration refuted, 106 
| Swieten (Van) two experiments of his on reſpiration examined, 86 


Sympathy, inſtances of ſympathetic motions, 134 

of the ſympathy of the nerves, 489—5 24 

every part ſympathiſes with the whole, 493. &c. 

— a particular one ſubſiſts betwixt ſeveral organs, 495—501 
—— ſuppoſes feeling, and therefore owing to the nerves, 501 
not owing to the membranes, blood-veſlels, Oc. 502. 
various opinions concerning it, 504. Notes. 3506. 
not owing to anaſtomefts, 505. 506. 


is ed place among parts unconnected by nerves, 506 


„„ mult be referred to the brain and ſpinal marrow, 5 10 


| ——-— final cauſes of the moſt remarkable {ſympathetic motions, 519 


—- ſometimes occaſioned by vicinity of parts, 520 
— anomalous ſympathies in morbid caſes, 521. 522 


—— — — ſubſilts betwixt the nervous ſyſtems of different perſons, 581— 583 
Symptoms, obſervations on ſome of the moſt remarkable ones in- nervous diſeaſes, 5$86— 630. 


See Ner vous diſorders. 


"Synapſe , 


-— of flatulence in it and the inteſtines, 699701. See Nervous Bibetors 
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1 N D E x 


Synapiſms, the inflammation occaſioned by them not owing to the increaſed force of the heart, 
231 
hy they leſſen a delirium, 242 
Syncope, reaſon why people recover from it as it were ſpontaneouſly, 36 


Syſtole of the heart owing to the /{imulus of the returning venous blood, 23—38, See Heart, 
Stimulus, Arteries, | 


7 


* 


Tartar, a ſolution of it uſeful i in low-ſpirits, a mania, Ge. 712 

Tea, its bad effects on the nerves, 641. 642 

Tears, the reaſon why they flow co piou ſſy from acrid ſubſlances applied to the eyes, or from 
paſſions of the mind, 2312 

Tela celluloſa, ſympathy not owing to it, 502 

| Tendons, endowed with ſenſibility, 269—271 

effects of wounding them, 494 

Teneſmus, its cauſe and cure, 51 

Terror. See Fear, Surpriſe, &c. 


5 Tetanus, a ſymptom of nervous diſorders, 5 590. 591. 


| Thoracic duct, animals ſome time dead recovered by blowing air into it, 36 

the paſſage of the chyle into it accounted for, 245.—247 

Thorax, analogy betwixt its motions and thoſe of the pupil, 109 

—— Tiſes and falls alternately by blowing air into the lungs of animals recently dead, 105. 
25 See Lungs, Reſpiration. 

Toothach, ſometimes occaſions convulſions, 539 

Tortoiſe, lives very long after being deprived of Its head, 204. — 

Trachea, its ſympathy with other parts, 4979 | 

Trevigar (Mr L.) his caſe, 462. 463. See Caſes, 

Tubes (capillary) their attraction does not promote the circulation in the ſmall veſſels, 226, 244 
Turkey Cock, ſwelling of its comb and rattles accounted for, + 

Dee its tenſion and relaxation, how performed, 79 


— 


v 


Ureters, their ſympathy with other parts, 409. 


Urethra, its alternate contraction and dilatation in mares and cows, after evacuating their urine, | 


accounted for, 52 
Urine, proves a laxative when given by way of clyſter, 28 


8 - the cauſe of an extraordinary flow of pale urine, 56. 131277 


——- when the bladder is too full of it, ſometimes occaſions an erection of the 8 58 


— experiments upon it with lime water, 347—351. 365 
| a ſudden and great flux of pale urine, a ſymptom of nervous diſeaſes, 39 59 


— — —— ol the cure of it, 707-709 


— 


— 


Uterus, 
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5 N D E X. 
Uterus, affected by the titillat ion of the vagina, 58 
the paſſage of the ovumn into it deſeribed, 58 
its {ympathy with other parts, 500 | 
Urea (orbicular muſcle of) uniformly contracted ſo long a as the Himulus acts with che ſame | 


force, 13 | 
— and iris, their muſcles contract and dilate the pupil, 9 


Vagina, effects of its titillation, 58 
Veins, poſſeſſed of irritability, 276 _ 
Veins (pulmonary) the force of the blood in them, 40. 41 
| Veins (hibulous) to be found on the ſurfaces of all the cavities in the bidy, 248 
Vene cave, the blood returning by them, the cauſe of the heart's contraction, 28 
———- the force with which the blood returns by them to the heart, 33. 40 
—— ——- their capacity compared with that of the pulmonary veins, 42 
| -- continually agitated with alternate contractions, 229 
Venricles why their motion is not ſynchronous with that of the auricles, 25 
blood returns with greater force to the left than to the right, 40. Ses Heart, 


Jeſiculæ ſeminales, the ſtimulus of their ſemen the cauſe of the erection of the penis, $5 
Veſſels (abſorbent and lacteal) of the motion of their fluids, 243—253 


——_ deſcription of them, 243 


——— ' 


— - attract fluids like capillary olaſ-tubes, 244. 245 
the paſſage of the chyle into the lacteals accounted for, 245. Oc. 
— — — are endowed with irritability, 275+ 728 


Veſſels (blood „, Srv Blood: 
| Veſſels (aol inquiry into the cauſes which promote the circulation of their fluids, 21 1—23 5 3 | 
—— different opinions on this ſubje& examined, 21 1—213 
————— force of the heart inſufficient for this purpoſe, 113. &c. 

—— — Vibratory motion in them, the principal cauſe of the circulation of their fluids, 

. 226— 243 | | 

— mm—_ different opinions concerning this 1 227. Sc. 
"on motion a of their fluids very flow, 236. Notes. 
——— excited into motion by the imulus of their fluids, 515. Notes. 
Vine, the motion of its ſap accounted for, 235. 246 | 
Viper, its poiſon not hurtful, unleſs received by a wound, 28 
——- the motion of its heart, &c. after death or ſeparation from the body, 187, 

288. 289. 290. 302 

Vomiting infectious, 134. 158. 496. 583 

| a black vomiting, a ſymptom of nervous diſorders, 593—59 5 


- of the cure of it and indigeſtion, 69 4 
Voyage. See Sailing, 


204. 287. 


W. T. his caſe, 464. 465. See Caſes, 
Walpole (Horace) his caſe, 433—443. Ses Caſes, 


— — obſervations on it, 444—451 - 

— — poſtſcript to it, 478. 479 

Warm bath. See Bath. 

Water (cold) ſuddenly contracts the veſſels, and pores of the ſkin, 493 
Water in the head. See Hydrocephalus. 


Water (warm) injected into the arteries of animals newly dead, produces ſome motion in the 
muſcles, 24. 25. 194 


Waters (Carlſbad) obſervations on their lithontriptic virtue, 479483. 
Wepfer, his account of the action of the ſtomach, 32. 47. 50 
Will, power of ſtimuli over muſcles ſuperior to it, 14. See Mind, 
Wind, in the ſtomach and inteſtines, a cauſe of nervous diſorders, 5J0—572. 
— W effects of it various in the ſame and in different perſons, 571 
a a ſymptom of nervous diſorders, 591—593 
——— the cauſe of the incubus, or night-mare, 626. &c, 
— of the cure of it in the ſtomach and * 699—701 
Wine (ſpirit of) a good deobſtruent, 239 
— beſt taken on an empty ſtomach, 64r | 
Winſlow, the firſt who obſerved that the pupil became narrower after death, 70 
Women, more ſubject to nervous diſeaſes than men, 540 
 —— —e ſometimes affected with convulſions from light cauſes, 543 
Worms, itching of the noſe, a ſymptom of them, 499 
give riſe to nervous complaints, 573. 574 
— ——- remedies againſt them, 665 


— the ſymptoms they occaſion difficult to be diſtinguiſhed from colt of the hydracepha- 
lui internus, 730 | 


* 


1. 


Tawning infe&ious, 134. 496. 583 
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